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VIRAL VAMANTS, DETECTION AND USE 
BACKGROUND OFTHE INVENTION 

FffiLD OF THE IISMENTION 

The present inventioii relates generally to viral variants exhibiting reduced sensitivity to 
particular agents and/or reduced interactivity with irmnimological reagents. More 
particularly, the present invention is directed to hepatitis B virus (HBV) variants exhibiting 
complete or partial resistance to nucleoside or nucleotide analogs and/or reduced 
interactivity with antibodies to viral surface components hickidiag reduced sensitivity to 
these antibodies. The present invention iurthesr contemplates assays for detecting such viral 
variants, which assays are t^eml in monitoring anti-viral therapeutic regimens and in 
developing new or modified vaccines directed against viral ageatits and in particular HBV 
variants. The present invention also contemplates the use of the viral variants to screen for 
and/or develop or design agents capable of inhibiting infection, replication and/or release 
of the virus. 

DESCRIPTION OF THE PRIOR ART 

Bibliographic details of the publications referred to in this specification are also collected 
at the end of the description. 

The reference to any prior art in this specification is not, and should not be taken as, an 
acknowledgment or any form of suggestion that that prior art forms part of the coromon 
general knowledge in any country. 

Hepatitis B virus (HBV) can cause debilitatitig disease conditions and can lead to acute 
liver failure, HBV is a DNA virus which replicates via an RNA intermediate and utilizes 
reverse transcription in its replication strategy (Summers and Mason, Cell 29: 403-415, 
1982). The HBV genome is of a complex nature having a partially double-stranded DNA 
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structure with overlapping open reading frames encoding surface, core, polymerase and X 
genes. The complex nature of the HBV genome is represented in Figure 1. The polymerase 
consists of four functional regions, the termmai protein (TP), spacer, reverse transcriptase 
(rt) and ribonuolease (RNAse). 

5 

The polymerase gene of HBV overlaps the envelope gene, mutations in the catalytic 
domain of the polymerase gene can also affect the nucleotide and the deduced amino acid 
sequence of the envelope protein and vice versa. In particular, the genetic sequence for the 
nentralization domain of HBV known as the 'a' determinant, which is found within the 
10 HBsAg and located between amino acids 99 and 169, actually overlaps the major catalytic 
regions of the viral polymerase protein and in particular domains A and B. 

The presence of an HBV DNA polymaase has led to the proposition that nucleoside or 
nucleotide analogs could act as effective anti-viral agents. Examples of nucleoside analogs 

15 currently being tested are penciclovir and its oral form (FCV) [Vere Hodge, Antiviral 
Chem Chemother 4: 67-84, 1993; Boyd et al. Anthnral Chem Chemother. 32: 358-363, 
1987; Kruger et al, Hepatology 22: 219A, 1994; Main et al, /, Viral Hepatitis 3: 21 1-215, 
1996], Lanuvudine[(-)-/S-2'-deoxy-3'-thiacytidine3; (3TC or IMV) [Severini et al.. 
Antimicrobial Agents Chemother. 39: 430-435, 1995; Dienstag et al. New England J Med 

20 333: 1657-1661, 1995]. New nucleoside or nucleotide analogs which have already 
progressed to clinical trials include the pyrimidines Emtricitabine, ((-)-p-L-2'-3'~dideoxy- 
5-fluoro-3'-thiacydidine; FTC), the 5'fluoro derivative of 3TC, and Clevudine (l-(2- 
fluoro-S-methyi-jS-L-arabino-ftiranosyl) uracil; L-FMAU), a thymidine analog. Like 3TC, 
these are pyiimidine derivatives with an unnatural 'X"- configuration. Several purine 

25 derivatives have also progressed to clinical trials; they include Entecavir (BMS-200, 475; 
ETV), a carbocyclic deoxyguanosine analog, diaminopuiine dioxolane (DAPD), an oral 
pro-dnig for dioxolane guanine ((-)-p-D-2-aminopurine dioxolane; DXG) and Adefovir 
dipivoxil, an oral prodrug for the acyclic deoxyadesnosine monophosphate nucleoside 
analog Adefovir (9-|phosphonyl-methoxyethj4]-adenine; PMEA). Other drugs in pre- 

30 clincial and clinical trials include include FLG [Medivir], ACH-126,443 (I^d4C) 
[Archillion Pharmaceuticals], ICN 2001-3 (ICN) and Racivir CRCV) p>hanmssett]. 
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Whilst these agents are highly effective in irihibiting HBV DNA synthesis, there is the 
potential for resistaSf mutants of HBV to emerge during long term antiviral chemotherapy, 
in patients on prolonged LMV therapy, key resistance mutations are selected in the rt 
5 domain within the polymerase at TtM204I/V +/- rtLlSOM as well as other mutations. The 
nomenclature used for the polymerase miitations is in accordance with that proposed by 
Stuyver et al, 2001, supra. LMV is a nucleoside analog that has been approved for use 
against chrome HBV infection. LMV is a particularly potent inhibitor of HBV replication 
and reduce HBV DNA titres in the sera of chronioaEy infected patients after orthotopic 
10 liver transplantation (OUT) by inhibiting viral DNA synthesis. LMV monotherapy seems 
unlikely to be able to control HBV replication in the longer term. This is because 
emergence of LMV-resistant strains of HBV seems almost inevitable dining monotherapy. 

Adefovir dipivoxil (ADV: formerly, bis-pom PMEA) is an orally available prodrug of the 
15 acyclic deoxyadenosine monophosphate analog adefovir (formerly, PMEA) (Figure 2). 
ADV is also a potent inhibitor of HBV replication and lias recently been given FDA 
approval for use against chronic HBV infection, Adefovir dipivoxil differs from other 
agents in this class in that it is a nucleotide (v*. nucleoside) analog and as such bypasses 
the first phosphorylation reaction during drug activation. This step is often rate-limiting. 
20 Adefovir dipivoxil has demonstrated clinical activity against both wild-^type and 
lamivudiue-resistant strains of HBV and is currently in phase III clinical Toting (Gilson et 
al.. J Viral Hepat 6: 387-395, 1999; Perrillo et al, Hepatology 32: 129-134, 2000; Peters 
et al., Transplantation 68: 1912-1914, 1999; Benhamou et al. Lancet 358: 718-723, 
2001), During phase n studies a 30 mg daily dose of adefovir dipivoxil resulted in a mean 
25 4 logio decrease in viremia over 12 weeks (Heathcote et al, Hepatology 28: A620, 1998). 

ADV is a substituted acyclic nucleoside phosphonate. This class of compounds also 
iacludes tenofovir disoproxil fumarate (also refenred to as teaofovir DF, or tenofovir, or 
(TFV) or 9-Il-(2-pliosphonomethoxypropy])ademne (PMPA) and is marketed as Viread by 
30 Gilead sciences). 
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TFV has antiviral activity against botii HBV and HIV (Ying et al, J Viral Hepat. 7(2): 
161-165, 2000; Ying et al. J, Viral Hepat 7(1): 79-83, 2000; Suo et al, J Biol Chem. 
273(42): 27250-2725%. 199S), 

5 FTC has activity against HBV and HIV (Frick et al , Antimicrob Agents Chemother 3 7: 
2285-2292, 1993). 

Nucleoside or nucleotide analog therapy may be administered as monotherapy or 
combination therapy where two or more nucleoside or nucleotide analogs may he 
10 administered. The nucleoside or nucleotide analogs nmy also be administered in 
combination with other antiviral agents such as interferon or hepatitis B immunoglobulin 
(HBIG). 

There is a need to monitor for the emergence of nucleoside/nucleotide-aiialog- or antibody- 
15 resistant strains of HBV and to develop diagnostic protocols to detect these resistant 
viruses and/or to use them to screen for and/or develop or design agents having properties 
making them useM as anti-viral agents. Defective fomis of these resistant stcaios or 
antigenic components therefrom are also proposed to be useful in the development of 
therapeutic vaccine compositions as are antibodies directed to viral surface components. 
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SIJMMARY OF THE INVENTION 

Tliioughout this specification, unless the context requires otherwise, the woni "comprise", 
or variations such as "comprises" or "comprising'*, will be understood to imply the 
inclusion of a stated element or integer or grovtp of elements or integers but not the 
exclusion of any other element or integer or group of elements or integers. 

Nucleotide and aiiuno acid sequences are referred to by a sequence identifier number (SEQ 
ID NO:). The SEQ ED NOs: correspond numerically to the sequence identifiers <400>1 
(SEQ ID NO:l), <400>2 (SEQ ID NO:2), etc. A summary of the sequence identifiers is 
provided m Table 1 . A sequence listing is provided after the claims. 

Specific mutations in an amino acid sequence are represented herein as "XaainXaaa"' 
where Xaai is the original amino acid residue before mutation, n is the residue nmnber and 
Xaa2 is the mutant amino acid. The abbreviation "Xaa" may be the tbree letter or single 
lettear (i.e. "X") code. An "rt" before "XaaihXaaa" means "reverse transcriptase". An "s" 
means an aavelope gene. The ammo add residues for HBV DNA polymerase are 
numbered with the residue methionine in tiie motif Tyr Met Asp Asp CVMDD) being 
residue number 204 (Stuyver et al, Hepatology 33: 751-757, 2001). The amino acid 
residues for hepatitis B virus surface antigen are number according to Norder et aL (J. 
Gen. Virol 74: 341-1348, 1993). Both single and three letter abbreviations are used to 
define amino acid residues and these are summarized in Table 2. 

In accordance with the present invention, the selection of HBV variants is identified in 
patients (Patient A, C and D) with chronic HBV infection treated with ADV and liver 
transplant patients (Patients B and E) treated with both ADV and LMV post-OLT or ADV 
post-transplant. HBV variants fiom Patients F, G and H were also idmtified foUowing 
similar treatments. Variants of HBV are identified during ADV or combination ADV and 
LMV treatment with mutations in the HBV DNA polymerase gene which reduce the 
sensitivity of HBV to this nucleoside analog. Consequentiy, HBV rt variants are 
contemplated which are resistant to, or which exhibit reduced sensitivity to, ADV, 
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LMV.TFV, FTC, ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ABV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and IMV, ADV and^LMV and FTC. or ADV and FTC and LMV and TFV 
and/or optionaUy other nucleoside or nucleotide analogs or other anti-HBV agentsor 
5 combinations thereof . Corresponding mutations in the surface antigen also occur. The 
identification of tiiese HBV variants is important for the development of assays to monitor 
ADV, LMV, FTC saidJox TFV resistance and/or resistance to other nucleoside or 
nucleotide analogs or other anti-HBV agents or combinations thereof and to screen for 
agents which are useful as alternative therapeutic agents. 

10 

Reference herein to "anti-HBV agents" includes nucleoside and nucleotide analogs as well 
as immunological reagents (e.g. antibodies to HBV surface components) and chemical, 
proteinaceous and nucleic acid agents which inhibit or otherwise interfere with viral 
replication, maintenance, infection, assembly or release. 

15 

The detection of such HBV variants* is particularly important in the management of 
therapeutic protocols including the selection of appropriate agents for treating HBV 
infection. The method of this aspect of the present invention is predicated in part on 
monitoring the development in a subject of an increased HBV load in the presence of a 
20 nucleoside or nucleotide analog or other anti-HBV agents or combinations thereof The 
clinician is then able to modify an existing treatment protocol or select an appropriate 
treatment protocol accordingly. 

Accordingly, one aspect of the present invention is directed to an isolated HBV variant 
. 25 comprisiiig a nucleotide mutation in a gene encoding a DNA polymerase resulting in at 
least one amino acid addition, substitution and/or deletion to the DNA polymerase and 
which exhibits decreased sensitivity to ADV. IMV, TFV, or FTC, or ADV and LMV, 
ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV. FTC and LMV, or ADV 
andLMV andTFV, or ADV and FTC and TFV, TFV andFTC andLMV, ADV and LMV 
30 and FTC, or ADV and FTC and LMV and TFV and/or optionaEy other nucleoside or 
nucleotide analogs or other anti-HBV agents or combmations thereof. The variant HBV 
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comprises a mutation in an overlapping open reading frame in its genome in a region 
defined by one or more of domains F and G and domain A through to E of HBV DNA 
polymerase. 

5 Another aspect of the present invention provides an isolated HBV variant coxc^sing a 
nucleotide mutation in tiie S gene resulting in at least one amino acid addition, substitution 
^ and/or deletion to tJie surface antigen and which exhibits decreased sensitivity to ADV, 
>; IMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, 
© FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, 

10 TFV and FTC and LMV, or ADV aad FTC and LMV and TFV, ADV and LMV and FTC, 
and/or optionally other nucleoside or nucl^tide analogs or oltier aati-HBV agents or 
combinations thereof. 

Useful mutants in the xt region include, in one embodiment, rtS2lA, rtL122F, rfN124H, 
15 rtH126R, rtT28N, rtPlSOQ, rCDlSlN and rtYlSSC; in another embodiment, 
Tt/N/S/T/LV53D, rtyi26Q, rtLlSOM, rtS202G, xtU04V and T1S235VM; in a further 
eonbodiment, rtN53D, rtY54H, rtSSTP, rtL91I, rtSn6P, rtF122L, rtY124H, rtV134D, 
rtY14iy/F, rtL145M, rtF151FA^, rtAlSlT, rtK212R, rtL217R, rtS219A, rtN236T and 
rtN238D- in yet another embodiment, rtS78T, rtV84M, rtY126C, rtV19II, rtM204I and 
C 20 rtV214A; and in yet another embodiment, rtH90D and rtUFl.OSL; and in still a further 
embodiment, rtL157L/M, rtAlSlV and rtV207I and in yet a further embodiment, rtLSOV, 
rtP109S, rtI163V, rtL229M and rfN/H/A/S/Q238K; and in another embodiment, rtS78S/T, 
rfMllSN/S, rtN139N/K, rtV142E, rtA181A/T, rtI204M, rtQ/P/S/Stop215Q, rtE218K/E and 
rtiSr238N/H or a combination thereof or an equivalent mutation, 

25 

Other HBV variants are also contemplated with mutations in rt at rtK32, rOS[33, rtP34, 
rtH35 and rtT37 (these are upstream of the F domain of the DNA polymerase), rtP59, 
rtK60, rtF61, rtA62 and rtV63 (these are located between the F and A domains), rtD83, 
rtV84, rtSSS, rtA86, rtY89, TtH90 and rtI/L91 (these are located within the A domain and 
30 the region immediately prior to and foUowing), rtP177, rtF178, rtL179, rtLlSO, rtAlSl, 
rtQ182, rtF183 and rtT184 (these are located in the B domain), rfM204 and rtY203 (these 
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are located in the C domain), rt235, it236, rt237, n238 and rt239 (these are located in the D 
domain) and rt247, rt248, rt249, rt250 and rt251 (these are located in the E domain) or a 
combination thereof or an equivalent mutation. 

5 Useful mutants are provided below (see also Tables 16 and 17): 

02M/F/P/S/T/W/Y^/A/RM/D/C/Q/E/G/H/iyL/deletion; 

N33D/C/Q/E/G/H/ia7K/M/F/P/S/TAVA^A^/A/R/deletion • 

P34S/TAVA^Ar/A'RyN/D/C/Q/E/G/H/I/I/K7M^ 
10 H35]>T7KyM/F/P/S/T/W/Y7VyA/R/N/D/C/Q 

T37W/yA^/A'R/N/D/C/Q/E/G/H/FIyK7]^^ 

P59SyT/W/YA/^/A/R/N/D/aQ/E/G/H/]/I7K/^^ 

K60M/P/^/S/T/WA^A^/A/R/N/D/C/Q/E/GyH/]yL/deletio^ 

F61P/S/TAV/YA^/A/RM/D/C/Q/E/G/H/I/17K7^ 
15 A62RyN/D/C/Q/E/G/HyT/l7KyW/P/S/TAV/YA^/deleti^ 

V63Ai'R/N/D/C/Q/E/G/H/I7L/K/MyF/P/S/TA\r^^ 

D83C/QyE/G/Hyi/l/K/M/F/P/S/r/WArA^/A/^ 

V84A/R/ISr/D/C/Q/E/G/m^L/K/M/F/P/S/^ 

20 ASmm/D/C/QmG/H/UlMM/F/P/S/T/Wnrv/deleiion; 

Y89V/A/R/N/D/C/Q/E/G/H/lZLyK/M/F 

momJK/M/F/P/Snm/Y/VIA/m^/D/C/Qm/G/d&l&don; 

]/L91K/M/F/P/S/TAVA^WA/RM/D/C/Q/E/G/H/deletion; 

P177S/TAV/YA^/A/R/NyD/C/Q/E/G/H/I/LyK7lVL^/delet^^ 
25 Fl 78P/S/TAVA"A^/A/R/N/D/aQ/E/G/H/iyiyK^ 

L179K^/P/S/TAVArA^/A/RyN/D/C/Q/E/G/H/iydeletion; 

LlSOKM/F/P/S/Tm/Y/V/Amm/D/C/Q/E/G/BWdele^on; 

AISIR/N/D/C/Q/WG/H/I/ITBC/IS^ 

Q183E/G/HA/I7K/M/F/P/S/TAV/YWAjT^ 
30 F183P/S/TAV/^A^/A/R/N/1)/C/Q/E/G/H/I^L^^ 

T184W/YA^/Aj'Rj^/D/aQ/E/G/Hyi/IVK^^ 
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Y203V/A/m^/D/C/Qm/G/}miJK/M/F/P/SrT/W/dQletion; 
M204F/P/S/TAVA^A^/AyRm/D/C/Q/E/G/Hm/K7deletion; 
1^35K/M/F/P/S/TAVA^A^/AyR/N/D/C/Q/E/G/Hyi/deletion; 
m36D/C/Q/E/G/HnnJKM/F/P/Sn:/WfY/V/Am/dei&iion; 

P237S/TAV'/y/V/A/Ri^/D/C/Q/E/G/H/I/L/^^ 
N238D/C/Q/E/G/Hm/KyM/F/P/S/TAV^/YA^/A/Et^del^^^ 
H23 SI/L/KyM/F/P/S/TAV/YA^/A/RyN/D/C/Q/E/G/deletionj 
© A238RyN/D/C/Q/E/G/H/I/L/KjTVI/F/P/S/TAV/Y^^ 

10 S239Tm/Y/V/AJRm/D/CfQfE/GfHmJKmrP/P/delenon; 
Q238WG/BmJKM/F/P/S/T/WrY/V/A/BJl</D/adGlenoni 
039M/F/P/S/T/W/YWA/RyN/D/C/Q/E/G/HA/Lydeletion; 
VZ47K/M/F/P/S/TmrY/V/AmJN/D/C/Q/E/G/B/J/dBletion; 
N248D/aQ/E/G/H/lMGM/F/P/S/T/W/yA^/A/R/del^^^ 
15 m4BmMm/F/P/SrT/W/Y/V/Amm/D/CJQ/E/G/delenoii; 
^2A9^ISn:!VT!YfVfA/m^fD[a(:ifWGfWUlJK/Wd€[ddor\^ 
M250F/P/S/T/WA^A^/AyR/N/D/C/Q/E/G/H/I/L/K/deletioxi; 
G25 IH/I/iyKyM/F/P/S/TA^/Y 
V251A/It^yD/aQ/E/G/H/I/UK/l^ 

r 

20 

Reference above to "deletion" means that the first mentioned amino acid before the residue 
number has been deleted. 

Useful mutations in the S gene include, in one embodiment,. sP120T, sM125T and 
25 ST127A; in another embodiment, TllSR, sM133T, sF134V sUPSM, sS207R and 
SY225Y/C; in a fiirther embodiment, sS126T, SM133L/M, sSl43S/T, sD144A sGi45A 
and sW172Stop; in yet a fiuther embodiment, sN40S, sC69 Stop, sM75I, sL88P, sTllSA, 
sW182stop, SW196L, sY206H and sY225F; and in yet another embodiment, sISlM and 
SP214Q; and in still another embodiment, sF83S, sL173F and s\yi99L; and in still yet 
30 another embodiment, sI126T, sK160R, sS174N, sA184V, sW196L, sS210H sF/C220L 
and SY221.C; and in yet another embodiment, sC69Stop/C, sC76Y sIllOV/1, syi34N, 
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sW172Stop/W, sW196Stop and sS207R or a combination tliereof or m equivalent 
mutation. 

The present invention further contemplates a method for determining the potential for an 
5 HBV to exhibit reduced sensitivity to ADV, IMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV and/or optionally other nucleoside or 
nucleotide analogs or other aati-HBV agents or combination thereof by isolating DNA or 

10 corresponding rhRNA from the HBV and screening for a mutation in the nucleotide 
sequence encoding HBV DNA polymerase resulting in at least one amino acid substitution, 
deletion and/or addition in any one or more of domains F and G and domains A through to 
E or a region proximal flhiereto of the DNA polymerase and associated with resistance or 
decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 

15 . LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV and/or optionally other nucleoside or nucleotide 
. analogs or other anti-HBV agents or corabiaation thereof Tlie presence of such a mutation 
is an indication of the likelihood of resistance to ADV, LMV, TFV, or FTC, or ADV and 

20 LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and IMV, or 
ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and 
LMV and FTC, or ADV and FTC and LMV and TFV and/or optionally other nucleoside or 
nucleotide analogs or other anti-HBV agents or combination thereof 

25 The present invention also provides a composition comprising a variant HBV resistant to 
ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and 
ADV, FTC and TFV. FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and 
TFV, TFV and FTC and LMV, or ADV and FTC and LMV and TFV, ADV and LMV and 
FTC, and/or optionally other nucleoside or nucleotide analogs or other anti-HBV agents or 

30 combination thereof or an HBV surfece antigen from the variant HBV or a recombinant or 
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dexivative form thereof or its chemical equivalent and one or more pharmaceutically 
acceptable carriers and/or diluents. 

Yet another aspect of the present invention provides a use of the aforementioned 
composition or a variant HBV comprising a nucleotide mutation , in a gene encoding a 
DNA polymerase resulting in at least one amino acid addition, substitution and/or deletion 
to the DNA polymerase and a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC -and LMV and TFV and/or optionally other 
nucleoside or nucleotide analogs or other anti-HBV agents or combination tbereof in the 
manufacture of a medicament for the treatment and/or prophylaxis of hepatitis B. virus 
infection. 

The present invention also contemplates a meHiod for deteimining whether an HBV strain 
exhibits rediaced sensitivity to a nucleoside or nucleotide analog or other anti-HBV agents 
or by isolating DNA or corresponding mRNA from the HBV and screening for a mutation 
in the nucleotide sequence encoding the DNA polymerase wherein the presence of the 
following mutations in the rt region: in one embodiment, rtS21A, rtL122F, rfN124H, 
rtH126R, TtT28li, rtPlSOQ, r£D131N and rtY135C; in another, embodiment, 
rt/H/S/T/W53D, rtY126Q, rtLlSOMi rtS202G, rtI204V and rtEZSSl/M; in a further 
embodiment, rlNSBD, rtY54H, rtS57P, rtL91I, rlS116P, rtF122L, , rtY124H, rtV134D, 
rtY141Y/F, rtL145M, rtF151F/Y, itAlSlT. rtK212R, rtL217R, rtS219A rfN236T and 
rtN238D; in yet another embodiment, rtS78T, rtV84M, rtY126C, rtV191I, rtM204I and 
rtV214A; in still another embodinaent, rtH90D and rtL/FlOSL, in even yet another 
embodiment, rtL157L/M, rtAlSlV and rtV207I; in still yet another embodiment, rtLSOV, 
rtP109S, rtI163V, rtL229M and rtN/H/A/S/Q238K:; in another embodiment, rtS78S/r, 
rtNllSN/S, rtISri39N/K, rtVl42E, TtAlSlA/T, rfI204M, rtQ/P/S/Stop215Q, rtE218K/E and 
rtN238N/H; in a further embodiment, rtK32, rtN33, rtP34, rtH35 and rtT37; in yet another 
embodiment, rfP59, rtK60, rtF61, rtA62 and rtV63; in still another embodiment, rtD83, 
rtV84, rtS85, rtA86, rtY89, TtH90 and itI/L91; in even yet another embodiment, rtP177, 
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rtFl78, rtL179, rtLlSO, rtAlSl, rtQ182, rtF183 and rtTlS4; in stiU yet . another 
embodimient, itM204 aad rtY203; in another embodiment, rt235, rt236, rt237, rt238 and 
rt239; in a ibrtlier embodiment, rt247, rt248, rt249, rt250 and il251 or combinations 
thereof or an equivalent one or more other mutation is indicative of a variant which 
5 exhibits a decreased sensitivity to ADV, LMV.TFV, or FTC, or ADV and IMV, ADV and 
TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and IMV 
and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, 
or ADV and FTC and LMV and TFV and/or optionally other nucleoside or nucleotide 
analogs or other anti-HBV agents or combination thereof. 

10 

Still a ftirther methodology comprises screening for a mutation in the nucleotide sequence 
encoding the envelope genes (s) wherein the presence of the following mutations in the S 
gene: in one embodiment, sP120T, sM125T and sT127A; in anotiier embodiment, sTl 18R, 
SM133T. SF134V, sI195M, sS207R and sY225Y/C; in a ftirfher embodiment, sS126T, 

15 SM133L/M, SS143S/T, sDi44A, sG145A and. sW172Stop in yet another embodiment, 
SN40S, sC69Stop, sM75I,"sL88P, sTl 1 8A, sWl S2Stop, sW196L, sY206H and sY225E; in 
still yet another embodiment, si SIM and sP214Q; in another embodiment, sF83S, sL173F 
and SW199L; in a further aspect, sII26T, sK160R,. sS174N, sAl84V, sW196L, sS210N, 
SF/C220L and sY221C; in a further embodiment, sC69Stop/C, sC76Y, sIllOV/I, sY134N, 

20 sW172StopAV, sWl96Stop and sS207R or combinations thereof or an equivalent one or 
more other mutation is indicative of a variant which exhibits a decreased sensitivity to 
ADV, LMV,TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and 
ADV, FTC and TFV, ETC and LMV, or ADV and LMV and TFV, or ADV and FTC and 
TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and 

25 TFV, and/or optionally other nucleoside or 'nucleotide analogs or other anti-HBV agents or 
combination thereof. 

Preferably, the variants are in an isolated form such that.they have undergone at least one 
purification step away &om naturally occurring body fluid. Alternatively, the variants may 
30 be maintained in isolated body fluid or may be in DNA form. The present invention also 
contemplates infectious molecular clones comprising the genome or parts thereof from a 
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variant HBV. The detection of HBV or its components in cells, cell lysates, cultured 
supernatant fluid aad bodily fluid may be by any convenient means including any nucleic 
acid-based detection means, for exan^le, by nucleic acid hybridization techniques or via 
one or more polymerase chain reactions (PCOEls). The term "bodily fluid" includes any fluid 
5 derived jfrom the blood, lymph, tissue or organ systems including serum, whole blood, 
biopsy and biopsy fluid, organ explants and organ suspension such as liver suspensions. 

' Another aspect of the present invention is directed to a variant HBV comprising a surface 
antigen having an amiao acid sequence with a single or multiple amino acid substitution, 
10 addition and/or deletion or a truncation compared to a surface antigen from a reference or 
wild type HBV and wherein an antibody generated to the reference or wild type surface 
antigen exhibits an altered immunological profile relative to the HBV v^ant. One altered 
profile includes a reduced capacity for neutralizing the HBV. More particularly, the 
surface antigen of the variant HBV exhibits an altered immunological profile compared to 
1 5 a pre-treatment HBV where the variant HBV is selected for by a nucleoside or nucleotide 
analog or other anti-HBV agents of the HBV DNA polymerase. The Variant HBV of this 
aspect of the invention may also comprise a nucleotide sequence comprising a single or 
multiple nucleotide substilsition, addition and/or deletion conqjared to a pre-treatment 
HBV. 
C 20 

The pr^ent invraition extends to an isolated HBsAg or a recombinant form thereof or 
derivative or chranical equivalent thereof corresponding to the variant HBV. Generally, the 
HBsAg or its recombinant or derivative form or its chemical equivalent comprises an 
amino acid sequence with a single or multiple amino acid substitution, addition and/or 
25 deletion or a truncation compared to an HBsAg from a reference HBV and wherein an 
antibody directed to a reference HBV exhibits an altered immunological profile to an HBV 
canying said variant HBsAg, In one embodiment, the altered immunological profile 
comprises a reduction in the ability to neutralize the variant HBV. 

30 Another aspect of the present invention contemplates a method for detecting an agent 
which exhibits inhibitory activity to an HBV by generating a genetic constmct comprising 
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" a replication corn|)etent-efiective amount of fee genome from the HBV contained in a 
pl^mid vector and then transfecting said cells with said construct, contacting the celis, 
before, duriiig and/or after transfection, with the agent to be tested, ciiltxiring the cells for a 
time and imder conditions snfScient for the HBV to replicate, express genetic sequences 
5 and/or assemble and/or release virus or virus-like particles if resistant to said agents; and 
the subjecting the cells, cell lysates or culture supernatant fluid to viral- or viral- 
component-detection means to determine whether or not the virus has repHcated, expressed 
genetic material and/or assembled and/or been released in the presence of the agent. In a 
preferred embodiment, the plasniid vector in a baculovirus vector and the method 

10 comprises generating a genetic construct comprising a replication competent-effective 
amotint of the genome from the HBV contained in or fused to an amount of a baculovirus 
gesnome effective to infect cells and then infecting said cells with said construct, contacting 
the cells, before, during and/or after infectiooa, with the agent to be tested, culturing the 
cells for a time and under conditions sufficient for the HBV to replicate, express genetic 

15 sequences and/or assemble and/or release -virus or virus-like particles if resistant to said 
agent and then subjecting the cells, ceil lysates or culture supernatant fluid to viral- or 
.viral-component-detection means to detemune whether or not the virus has rephcated, 
expressed genetic material and/or assembled and/or been released in the presence of the 



20 




In connection with these methods, the plasmid vector may include genes encoding part or 
all of other viral vectors such as baculovirus vectors or adenovirus vectors (see Ren and 
Nassal, J. Virol 75(3): 1 104-1 1 16, 2001). 



25 in an altemative embodiment, the method comprises generating a continuous cell line 
comprising an infectious copy of the genome of the HBV in a replication competent 
effective amount such that said infectious HBV genome is stably integrated iato said 
continuous ceU line such as but not limited to the 2-2.15 or AD ceU line, contacting the 
cells with the agent to be tested, culturing the cells for a time and under conditions 

30 sufficient for the HBV to replicate, express genetic sequences, and/or assemble and/or 
release vims or virus-like particles if resistant to the agent and thai subjecting the cells. 
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ceil lysates or culture supernatant fluid to viral- or viral-component-detection means to 
deteixoiae whetlier or not the virus has replicated, expressed genetic material and/or 
asseanbled and/or been released in the presence of the agent 

In an alternative embodiment, ttie present invention also contemplates a method for 
detecting an agent which exhibits inidbitory activity to an HBV polymerase in an in vitro 
polymerase assay. The HBV polymerase activity can be examined using established assays 
(GaiUard et al., Antimicrob Agents Chemother. 46(4): 1005-1013, 20O2; Xiong et al, 
Hepatology, 28(6): 1669-73, 1998). The HBV polymerase maybe a wild-type or reference 
HBV polymerase or mutant HBV polymerase. 

The identification of viral variants enables the production of vaccines comprising 
particular recombinant vkal components such as polymerases or envelope genes PreSl, 
PreS2, S encoding for L, M, S proteins as well as therapeutic vaccines con^rising 
defective HBV variants. Rational drug design may also be employed to identify or 
generate therapeutic molecules capable of interacting with a polymerase or or envelope 
genes PreSl, PreS2, S encoding for L, M, ^proteins or other component of the HBV. Such 
drugs may also have diagnostic potential. In addition, defective HBV variants may also be 
used as therapeutic compositions to generate an inomune response agaiiMt the same, similar 
or homologous viruses. Alterustively, antibodies generated to the HBV variants or surface 
components thereof may be used in passive immunization of subjects adjust infection by 
HBV variants or similar or homologous viruses, Furthennore, agents such as nucleoside or 
nucleotide analogs, RNAi or siRNA molecules, antisense or sense oligonucleotides, 
chemical or proteinaceous molecules having an ability to down-regulate the activity of a 
component of HBV and inhibit replication, maintenance, infection, assembly or release are 
contemplated by the present invention. 

A summary of the abbreviations used throughout the subject specification are provided in 
Tables. 
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A sununaiy of sequence identifiers used throughout the subject specificatioii is provided in 
Table L 



TABLE 1 
Summary of sequence identifiers 





"DESCRIPTION- 


1 


Fonnula I 


2 


Foiuiula H 




OSl primer 


4 


TTA3 primer 


5 ■ 


IM primer 


6 


TTA4 primer 


7 


OS2 primer 


8 


sense pntuer 


9 


antisesse primer 


10 


internal regions primer 


11 


internal regions piimfer 


12 


PCI forward primer 


13 


PC2 reverse piimer 


14 


HBV-specific molecular beacon primer 


15 


ILA 1 F, A-E (Figure 4) 


16 


ILA2F, A-E(Figure4) 


17 


ILA 3 F, A-E (Figure 4) 


18 


1IA4F, A-B(Figure4) 


19 


Pol Trans Pre 1 (Figure 5) 


20 


Pol Trans 2 (Figure 5) 


21 


Pol Trans 3 (Figure 5) 


22 


Pol Trans 4 (Figure 5) 


23 


HBsAg Trans of Pre 1 (Figure 6) 
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SEQUENCE ID NO : 


DESCRIFTION 


24 


HBsAg Trans of 2 (Figure 6) 


25 


HBsAg Trans of 3 (Figure 6) 


26 


UBsAg Trans of 4(Figuie 6) 


27 


SO (Figure 7) 


28 


S6 (Figure 7) 


29 


S8 (Figure 7) 


30 


S12 (Figure 7) 


31 


S15 (Figure 7) 


32 


Pol Trans SO (Figure 8) 


33 


Pol Trans S6 (Figure 8) 


34 


Pol Trans S8 (Figure S) 


35 


Pol Trans S12 (Figure 8) 


36 


Pol Trans S 15 (Figure 8) 


37 


HBsAg Trans of SO (Figure 9) 


38 


HBsAg Trans of S6 (Figure 9) 


39 


HBsAg Trans of S8 QFigure 9) 


40 


HBsAg Trans of S 1 2 (Figure 9) 


41 


HBsAg Trans of S 1 5 (Figure 9) 


42 


Nucleotide sequence Patient C (Figure 10) 


43 


POL Trans of Patient C CFigure 1 1) 


44 


HBsAg Trans of Patient C ( Figure 12) 


45 


Nucleotide sequence of Patient D (Figure 13) 


46 


Pol Trans of Patient D (Figure 1 4) 


47 


xxtJSAg irouS OI rStaSul Lf ^figure id) 


48 


Nucleotide sequence of Patient E (Figure 16) 


49 


Pol Trans of Patient E (Figure 17) 


50 


HBsAg Trans of Patient E (Figure 18) 


51 


Nucleotide sequesnoe of Patient F (Figure 20) 


52 


Deduced sequence of DNA polymerase of Patient F (Figure 21) 



wo 03/087351 



PCT/AU03/00432 



- 18- 



SEQUENCiE ID NO: 


DESCRJPTIpN . 


53 


HBsAg Trans of Patient F (Figure 22) 


54 


Nucleotide sequence of Patient G (Figure 23) 


55 


Deduced sequence of DNA polymerase of Patient G (Figure 24) 


56 


HBsAg Trans of Patient G (Figure 25) 


57 


Nucleotide sequence of Patient H (Figure 26) 


58 


Deduced sequence of DNA polymerase of Patient H (Figure 27) 


59 


HBsAg Trans of Patient H (Figure 28) 
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TABLE 2 

Single and three letter amitto acid abbreviations 



Ajmxt&o nAcxd 




One-letter syiDbol ' 




Ala 


A 


Argiiiiiie 


Arg 


R 


Asparagine 




N 


Aspsrtic Eicid. 


Asp 


D 


Cysteine 




Q 


Glutfiiuiiic 


Gin 


o 


Glutsmic 3X2id 


Glu 


E 


Glycine 


frlv 
Uriy 


G 


Histidiiic 


His 


H 


Isoleuciae 


He 


I 


Lsucine 


Leu 


L 


Lysine 




K 


Metbi onine 


Met 


M 


Phenylalanme 


Phe 


P 


Proline 


Pro 


P . 


Serine 


Ser 


S 


Threonine 


The 


T 


Tryptophan 


Trp 


W 


Tyrosine 


-Tyr 


Y 


Valine 


Val 


V ■ ■ 


Any residue 


Xaa 


X 
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A list of abbreviations used throughotit the subject specification are provided in Table 3. 



TABLES 
Abbreviations 



ABBREVIAl ION 




3TC 


(Ij^CV)i (-)-p-2'-deoxy-3'-thiacytidine 


ADV 


adefbvir dipivoxil 


DAPD 


dianiiiiopuiine dioxalone 


DXG 


dioxolane guanine 


ETV 


entecavir 


FAM 


famciclovir 


FCV 


famciclovir 


FTC 


emtricitabine 


HBIG 


hepatitis B itnmunoglobulia 


HBsAg 


hepatitis B surface antigen 


HBV 


hepatitis B vims 


LMV 


lamividuine 


PMEA 


9-[phosphonyI-methoxyeaiyl]"adenine; adefovir 


PMPA 


9-R-(2-phosphonomethoxypropyi)adenine 


RNase 


ribonuclease 


rt ("rt" before 
"XaaiiiXaa2" means 
reverse transcriptase) 


reverse transcriptase 


s (as used' in a mutation, 
e.g. SF134V) 


envelope gene 


TFV 


tenofovir disoproxil fiimarate 


YMDD 


Tyr Met Asp Asp-a motif in the polymerase protein; where 
the Met residue ^ designated residue number 204 of the 
reverse transcriptase 
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BRIEF PESCIUPTION OF THE FIGURES 

Figare 1 is a diagrammatic regpresentation showing the partially double strand^DNA 
HBV genome showing the overlapping open reading J&ames eaacoding surface (S), core 
5 (C), polymerase (P) and X gene. 

Figure 2 is a diagrammatic representation of the chemical structure of ADV. 

Figure 3 is a diagrammatic representation of a computer system for determining the 
1 0 potency value (Pa) of a variant HBV. 

Fignre 4 is a representation showing comparison of the HBV nucleotide sequence 
encoding tiie catalytic region of the polymerase gene in sequential samples from Patient A 
during ADV treatment 

15 

Figure 5 is a representation showing comparison of the deduced amino acid sequence of 
the catalytic region of the polymerase gene in sequeatial samples £rom Patient A during 
ADV therapy. 

20 Figure 6 is a representation showing comparison of the deduced amino acid sequence of 
the envelope gene in sequential samples from Patient A during ADV thcr^y. 

Figure 7 is a representation showing comparison of the HBV nucleotide sequence 
encoding the catalytic region of the polymerase gene in sequential samples from Patient B 

25 during ADV and LMV treatment. 



Figure 8 is a representation showing comparison of the deduced amino acid sequence of 
the catalytic region of the polymerase gene in sequential samples from Patient B during 
ADV and LMV therapy. 
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Figure 9 is a representation showing comparison of the deduced amino acid sequence of 
the envelope gene in sequential samples from Patient B during ADV and IMV therapy. 

Figure 10 is a representation showing comparison of the HBV nucleotide sequence 
5 encoding the catalytic region of the polymerase gene in sequential samples from Patient C 
duiing ADV treatment. 

Figure 11 is a representation showing comparison of the deduced amino acid sequence of 
the catalytic region of the polymerase gene in sequential samples from Patient C during 
10 ADV therapy. 

Figure 12 is a representation showing conq)arison of the deduced amino acid sequence of 
the envelope gene in sequential samples from Patient C during ADV therapy. 

15 Figure 13 is a representation showing comparison of the HBV nucleotide sequence 
encoding the catalytic region of the polymexase gene in sequential samples from Patient D 
during ADV treatment. 

Figure 14 is a representation showing comparison of the deduced amino acid sequence of 
20 the catalytic region of the polymerase gene in sequential samples frpm Patient D during 
ADV therapy. 

Figure IS is a representation showing comparison of the deduced amino acid sequence of 
the envelope gene in sequential samples from Patient D during ADV therapy. 

25 

Figure 16 is a representation showing comparison of the HBV nucleotide sequence 
encoding the catalytic region of the polymerase gene in sequentiar samples from Patient E 
during ADV treatment 
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flgure 17 is a representation showiag comparison of the deduced a m ino acid sequence of 
the catalytic region of the polymerase gene in sequential samples from Patient E during 
ADV therapy. , 

5 Figure 18 is a rejjresentation showing coinparison of the deduced amino acid sequence of 



Figure 20 is a. representation showing the nucleotide sequence of envelope/rt region of an 
HBV isolated from Patient F having ADV therapy. 

Figure 21 is a representation showing the deduced amino acid sequence of DNA 
1 5 polymerase encoded by fee nucleotide sequence.shown in Figure 20. 

Figure 22 is a representation showing the deduced amino acid sequence of HBsAg 
encoded by the nucleotide sequence shown in Figure 20. 

C 20 Figure 23 is a lepresentation showing the nucleotide sequence of envelope/rt region of an 



the envelope gene in sequential samples from Patient E during ADV therapy. 




Figure 19 is a diagrammatic representation of a system used to carry out the instructions 
V encoded by the storage medium. 



10 



HBV isolated from Patient G having ADV therapy. 



F^ure 24 is a representation showing the deduced amino acid sequence of DNA 
poljmesrase encoded by the nucleotide sequence shown in Figure 23. 



25 



Figure 25 is a representation showing the deduced amino acid sequence of HBsAg 
encoded by the nucleotide sequence shown in Figure 23 . 



Figtire 26 is a representation showing the nucleotide sequence of envelope/rt region of an 
HBV isolated from Patient H having ADV therapy. 
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Figure 27 is a represontation showing the deduced amino acid sequence of DHA 
polynierase encoded by the nucleotide sequence shown in Figure 26. 

Figure 28 is a representation showing the deduced amino acid sequence of HBsAg 
encoded by the nucleotide sequence shown in Figure 26. 
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DETABLED DESCRIPTION OF mE INVENTION 

The present invention is predicated in part on tiie identification and isolation of nucleoside 
or nucleotide analog-resistant variants of hBV following treatment of patients with either 
5 ADV or I^MV or more particularly ADV and LMV, or optionally other nucleoside analogs 
or nucleotide analogs or other anti-HBV agents such as TFV or FTC. In particular, ADV or 
ADV and LMV treated patients gave rise to variants of HBV exhibiting decreased or 
reduced sensitivity to ADV, IMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 

10 TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV. . Reference herein to "decrea^d" or "reduced" in 
relation to sensitivity to ADV and/or LMV and/or FTC and/or TFV includes and 
encompass^ a complete or substantial resistance to the nuclecfside or nucleotide analog or 
other anti-HBV agents as well as partial resistance and includes a replication rate or 

15 replication efficiency which is more than a wild-type in the presence of a nucleoside or 
nucleotide analog or other anti-HBV agents. In one aspect, this is conveniently measured 
by an increase in viral load during treatment, or alternatively, there is no substantial 
decrease in HBV DNA viral load from pre-treatment HBV DNA levels during treatment 
(i.e,, non-response to treatment). 

20 

Before describing the present invention in detail, it is to be understood that unless 
otherwise indicated, the subject invention is not limited to specific fbimulations of 
components, manufacturing methods, dosage regimens, or the like, as such may vary. It is 
also to be understood that the teiminology used herein is for the purpose of describing 
25 particular embodiments only and is not intended to be limiting. 

It must be noted that, as used in the subject specification, the singular forms "a", "an" and 
"the" include plural aspects unless the context clearly dictates otherwise. Thus, for 
example, reference to "a nucleoside or nucleotide analog" includes a single analog, as well 
30 as two or more analogs; reference to "an HBV varianf * includes reference to two or more 
HBV variants; and so forth. 
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in describing and claiming the present invention, the following ternainology is used in 
accordance with the definitions set forth below. 

5 The terms "analog", "compound", "active agent", "pharmacologically active agent", 
"medicamenf , "active" and "drug" are used interchangeably herein, to refer to a chemical 
compound that induces a desired effect such as inhibit viral replication, infection, 
maintenance, assembly and/or the function of an enzyme such as HBV DNA polymerase, 
The terms also encompass pharmaceuiically acceptable and pharmacologically active 

10 ingredients of those active agents specifically mentioned herein including but not hmited 
to salts, esters, amides, prodrug, active metabolites, analoj^ and the like. When the terms 
"analog", "compound", "active agent", "phannacologically active agent**, "medicament", 
"active" and "drug" are used, then it is to be understood that this includes the active agent 
per se as well as phaimaceutically acceptable, pharmacologically active salts, esters, 

15 amides, prodrugs, metabolites, analogs, etc. 

The present invention contemplates, therefore, compounds useful in iohibiting HBV 
replication, infection, mainteajaice, assembly and/or the function of an en2ryme such as 
HBV DNA polymerase. Reference to an "analog", "compound", "active agent", 

20 "pharmacologically active agenf, "medicament", "active" and "drug*' such as ADV, 
LMV, FTC and/or TFV includes combinations of two or more actives such as ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and IMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV. A 

25 "combination" also includes a two-part or more such as a multi-part anti-JIBV therapeutic 
composition where the agents are provided separately and given or dispemed separately or 
admixed together prior to dispensation. ' . 

The terms "effective amounf and "tberapeutically effective amount" of an agent as nsed 
30 herein mean a sufficient amount of the agent to provide the desired therapeutic or 
physiological effect of inhibiting HBV replication, infection, maintenance, assembly 
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and/or the function of an enzyme such as HBV DNA polymerase. Furthermore, an 
"efifective HBV-mhibiting amoimt" or "effective symptom-ameloiiating amount" of an 
agent is a sufficient amount of the agent to directly ^oaTindirectly inhibit replication, 
infection, maintenance, assembly and/or the function of an enzyme such as HBV DNA 
5 polymerase! Undesirable effects, e.g. side effects, are sometimes manifested along with the 
desired therapeutic effect; hence, a practitioner balances the potential benefits against the 
potential risks in determining what is an appropriate "efifective amount". The exact amount 
required wiU vary from subject to subject, depending on the species, age and general 
condition of the subject, mode of administration and the like. Thus, it may not be possible 
10 to specify an exact "effective amounf However, an appropriate "effective amounf ' in any 
individual case may be determined by one-of ordinary sHIl in the art using only routine 



By "phaimaceutically acceptable" earner, excipient or diluent is meant a pharmaceutical 
vehicle comprised of a material that is not biologically or otherwise undesirable, i.e. the 
material niay be administered to a subject along with the selected active agent without 
causing any or a substantial adverse reaction. Carriers may include excipients and other 
additives such as diluents, detergents, coloring agents, wetting or emusifying agents, pH 
buHering agents, preservatives, and the like. 

Similarly, a "pharmacologically acceptable" salt, ester, emide, prodrug or derivative of a 
compound as provided herein is a salt, ester, amide, prodrug or derivative that this not 
biologically or otherwise undesirable. 

The terms "treating" and "treatment" as used herein refer to reduction in severity and/or 
frequency of symptoms, elimination of symptoms and/or underlying cause, prevention of 
the occurrence of symptoms and/or their underlying cause, and improvement or 
remediation of damage in relation to HBV infection. Thus, for example, "treating'* a 
patient involves prevention of HBV infection as well as treatment of a clinically HBV 
symptomatic individual by inhibiting HBV replication, infection, maintenance, assembly 
and/or the function of an enzyme such as HBV DNA polymerase. Thus, for example, the 
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present method of "treating" a patient with HBV infection or with a propensity for one to 
develop encompasses both prevention of HBV infection as well as treating HBV infection 
or symptoms thereof. In any event, the present invention contemplates the treatment or 
prophylaxis of HBV infection. 

5 

*Tatient" as used herein refers to an animal, preferably a mammal and more preferably a 
primate including a lower primate and even more preferably, a human who can benefit 
jfrom the formulations and methods of the present invention. A patient regardless of 
whdher a human or non-human animal may be . referred to as an individual, subject, 

10 anianal, host or recipient The compounds and methods of the present invention have 
applications in human m^cine, veterinary medicine as well as in general, domestic or 
wild animal husbandry. For convenience, an "animal" includes an avian species such as a 
poultry bird (including ducks, chicken, turkeys and geese), an aviary bird or game bird. 
The condition in a non-human animal may not be a naturally occurring HBV iofectiori but 

1 5 HB V-like infection may be induced. 

As indicated above, the preferred animals are humans, non-human primates such as 
marmossets, baboons, orangatangs, lower prirnates such as tiq)ia, liv^ock animals, 
laboratory t^ animals, conapanion flni-mals or captive wild animals. A human is the most 
20 preferred target. However, non-human animal models may be used. 

Examples of laboratory test animals include mice, rats, rabbits, guinea pigs and hamsters. 
Rabbits and rodent animals, such as rats and mice, provide a convenient test system or 
animal model as do primates and lower primates. Livestock animals include sheep, cows, 
25 pigs, goats, horses and donkeys. Non-mammalian animals such as avian species, zebrafish, 
amphibians (including cane toads) and Drosophila species such as Drosophila 
melanogaster are also contemplated. Instead of a live animal model, a test system may also 
comprise a tissue culture system. 



30 Accordingly, one aspect of the present invention is directed to an isolated HBV variant 
wherein said variant comprises a nucleotide mutation in a gene encoding a DNA 
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polymerasB resulting in at least one amino acid addition, substitution and/or deletion to 
said DNA polymerase and wherein said variant exhibits decreased sensitivity to ADV, 
LMV, TFV, or FTC, or ADV and LMV, a35V and TFV, LMV and TFV, FTC and ADV, 
FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, 
TFV and FTC and LMV, or ADV and LMV and FTC, ADV and FTC and LMV and TFV 
and/or optionally other nucleoside or nucleotide analogs or other anti-HBV agents or 
combination thereof. 

HBV is a . member of the Hepdnaviridae that includes also avian hepatitis viruses such as 
Duck hepatitis B virus (DHBV) and hepatitis viruses from mammals such as w^oodchuck 
hepatitis virus (WHV). These viruses have similarity to HBV and may be used in in vitro 
and in vivo or aniraal model systems to investigate the equivalent HBV mutants and anti- 
viral sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV. ADV and TFV, LMV 
and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or 
ADV and FTC and TFV, TFV and FTCand LMV, ADV and LMV and FIG, or ADV. and 
FTC and LMV and TFV, 

An "anti-HBV agent" includes a nucleoside or nucleotide analog, protein, chemical 
compound, RNA or DNA or RNAi or siRNA oligonucleotide. 

Preferably, the decreased sensitivity is in respect of ADV. Alternatively, the decreased 
sensitivity is in respect of LMV. Altematiyely, the decreased sensitivity is in respect of 
TFV. Alternatively, the decreased sensitivity is in respect of FTC. Altemativeiy, tiie 
decreased sensitivity is in respect of ADV and LMV. Alternatively, the decreased 
sensitivity is in respect of ADV and TFV. Alternatively, the decreased sensitivity is in 
respect of LMV and TFV. Altemativeiy, the decreased sensivity is m respect of ADV and 
FTC. Alternatively, the decreased sensitivity is in respect to FTC and TFV. Alternatively, 
the decreased seositvity is in respect of FTC and LMV. Alternatively, the decreased 
sensitivity is in' respect of ADV and LMV and TFV. Altemativeiy, the decreased sensivity 
is in respect to ADVand IFV and FTC. Altemativeiy, the decreased sensivity is in respect 
to LMV and TFV and FTC. Alternatively, the decrease senvitity is in respect of ADV and 
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LMV and FTC. Alternartively, the decreased sensitvity is in respect of ADV and FTC and 
. TFVandLMV. , . 

Reference herein to "anti-HBV agents" includes nucleoside and nucleotide analogs as well 
5 as immunological reagents (e.g. antibodies to HBV surface components) and chemical, 
proteinaceous and nucleic acid agents which inhibit or otherwise interfere witii vital 
replication, maintenance, infection, assembly or release. Reference herein to "nucleic acid" 
includes reference to a sense or antisense molecule, RNA or DNA, oligonucleotides and 
RNAi and siRNA molecules and complexes containing same. © 

10 

In addition to a mutation in the gene encoding DNA polymerase, due to the overlapping 
nature of the HBV genome (Figure 1), a corresponding mutation may also occiu: in the 
gene encoding the S geae encoding the surface antigen (HBsAg) resulting in reduced 
interactivity of immunological reagents such as antibodies and immune cells to HBsAg. 

1 5 The reduction in the interactivity of immunological reagents to a viral surface component 
generally includes the absence of immunological memory to recogoize or substantially 
recognize the vural surface component. The present invention extends, therefore, to an 
HBV variant exhibiting decreased sensitivity to ADV, IMV, TFV, or FTC, or ADV and 
LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or 

20 ADV and UviV and TFV, or ADV and FTC and TFV, TFV and FTC and IJ^\ ADV and C 
LMV and FTC, and/or ADV and FTC and LMV and TFV or a reduced mteractivity of an 
immunological reagent to HBsAg wherein the variant is selected for following ADV. 
and/or LMV combination or sequential treatment The term "sequential" in this respect 
means ADV followed by LMV and/or TFV, and /or FTC, LMV followed by ADV and/or 

25 TFV, and /or FTC, or multiple sequential administrations of each of ADV, LMV and/or 
TFV, and /or FTC. 

" A viral variant may, therefore, carry mutation only in the DNA polymerase gene or both in 
the DNA polymerase gene and the S gene. The term '•mutation" is to be read in its broadest 
30 context and includes multiple mutations. 
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The present invention extends to a mutation and any domain of the HB V DNA polymerase 
in particular regions F and G, and domains A throngh to E provided said mutation 
leads to decreased sensitivity to ADVlaid/ or IMV and/or TFV or combinations thereof. 
Regions F and G of the HBV DNA polymerase is defined by the amino acid sequence set 
5 forthinFormulaIbelow[SEQIDNO:l]: 

FORMULA I 

If L, Xi, Xa, D, W, G, P, C, X3, X4, H, G, X5. H, Xe, I, R, B7, P, R, T, P, Xg. R, V, X9, G, G, 

10 V, F, L, V, D, K, N, P, H, N, T, Xio, E, S, Xi 1, L, X12, V, D, F, S, Q, F, S, R, G, X13. Xn, 
Xi5. V, S. W, P, K. F, A, V, P, N, L, Xi5. S, L, T, Ni L, L. S* 

wherein: 



15 


Xi 


is L, or R, or I 




X2 


isE, orD 




X3 


is T, or D, or A, orN, or Y 




X4 


isE,orD 




X5 


is E, or K, or Q 


20 


Xfi 


isH, orR, orN, 




X7 


is], or T 




Xa 


is A, or S 




X9 


is T or R 




Xio 


is A, or T, or S 


25 


x„ 


is R, or T 




Xn 


isV,orG 




X,3 


is S, or I, or T, or N, or V 




Xm 


isT, orS,orH,ory 




Xl5 


isR, orH, orK:, orQ 


30 


X16 


isQ, orP; 
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and wherein S* is designated as amino £icid .74. 

la this specification, reference is particnlarly made to the^onserved regions of the DNA 
polymerase as defined by domains A to E. Regions A to E are defined by the amino acid 
5 sequence set forth in Formula H below [SEQ ID KO:2] (and in AustraKan Patent No. 
734831): 

FORMULAH 

10 SX,LSWLSLDVSAAFYHX2PLHPAAMPHLLX3GSSGLX4RYV 
ARLSSXsSXeXTXNXsQX^XtoXXXXiiLHXtjXB C S RX14 L Y V S LX15 
LLYXi6TXi7GXi8KLHLXi9X2oHPIX2iLGFRKX22PMGX23GLSPFL 
L A Q F T S A I X24 X25 X26 X27 Xas R A F X29 H C X30 X31 F X32 Y M* D D X33 V L G A 
X34 X3S X36 X37 H X38 E X39 L X40 X41 X42 X43 X44 X45 X46 L L X47 X48 G I H L N P X49 K 

15 TKRWGYSLNFMGYXsoIG 



whereia; 





X 


jjs any amino acid 


20 


Xi 


isNorD; 




X2 


is I or P; 




X3 


is I or V; 




X4 


isS orD; 




X5 


isT orN; 


25 


Xe 


isRorN; 




X7 


is N or I; 




Xs 


isNorYorH; 




X^ 


isHorY; 




Xjo 


isGorR; 


30 


Xii 


is D or N; 




X12 


isDorN; 
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X,3 


isSorY; 




Xi4 


is N or Q; 




Xi5 


is L or M; 




Xi6 


is K or Q; 


5 


Xn 


isYorF; 




Xis 


isRorW; 




Xig 


is y or L; 




X20 


is S or A; 




X21 


is I or V; 


10 


X22 


isIorL; 




X23 


isVorG; 




X24 


isCorL; 




. X25 


is A or S; 




X26 


IsVorM; 


15 


X27 


is VorT; 




X28 


is R or C; 




X29 


isForP; 




X30 


is Lor V; 




X31 


is A or V; 


20 


X32 


is S or A; 




X33 


isVorLorM; 




X34 


isKorR; 




X35 


isSorT; 




X36 


isVorG; 


25 


X37 


is Q or E; 




X38 


isLorSorR; 




X39 


isS orF; 




X40 


isForY; 




X41 


is Tor A; 


30 


X42 


is A or S; 




X43 


is V or I; 
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X44 


is T or C; 


X45 


isNorS; 




is F or V; 


X47 


isS orD; 


5 X4S 


is L or V; 


X49 


is N or Q; 


X50 


is V or I; aad 


M* 


is saxmxo acid 204; 



10 and wherein the first S is designated as amino add 75. 



Preferably, the mutation results io an altered amino acid sequence in any one or more of 
domains F and G, and domains A throu^ to E or regions proximal thareto of the HBV 

DNA polymerase. 

15 

. Another aspect of the present invention provides an HBV variant comprising a mutation in 
an overlapping open reading frame in its genome wherein said mutation is in a region 
deiBned by one or more of domains F and G, and domains A through to E of HBV DNA 
polymerase and wherein said variant exhibits decreased sensitivity to ADV, LMV, TFV, or 
20 FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, 
FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC 
and LMV, ADV and LMV and FTC, or~ADV and FTC and LMV and TFV and/or 
optionally other nucleoside or nucleotide analogs or other anti-HBV agents. 

25 In a related embodiment, there is provided an HBV variant comprising a mutation in the 
nucleotide sequence encoding a DNA polymerase resulting in an amino acid addition, 
substitution and/or deletion iu said DNA polymerase in one or imore amino acids as set 
forth in Formula I [SEQ ID NO;!] and/or Formula II [SEQ ID N0:2]; 
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FORMULAI 

L, Xi, Xz, D, W, G, PTO. Xa, X*. H, G, X5, H, Xe, ], R, X7, P. R, T, P, Xs, R, V, X9, G, G, 
V, F, L, V, D, E, N, P. H, N, T, Xio, E. S, Xi 1, L, Xn, V, D, F, S, Q, F, S, R, G, Xn, X14, 
5 Xj5, V,S,W,P,K,F,A,V,P,N,L,Xi6,S,L,T,N,L,L,S* 

wherein: 





Xi 


is L, orR, orl 


10 


X2 


isE,orD 




X3 


is T, or D, or A, or N, or Y 




X4 


isJB, otD 




Xs . 


isE,brK,orQ 




Xe 


isH, orRj orN, 


15 


X7 


is I, or T 




Xs 


is A, or S 




X9 


is T or R 




Xio 


is A, or T, or S 




Xi, 


isR, orT 


20 


X12 


isV,orG 




Xn 


is S, or I, orT, or N, or V 




Xi4 


isT, orS, orHjOrY 




Xi5 


isR,orH,orK,orQ 




X16 


isQ,orP; 



25 

and 



FORMULA n 

30 SXiLS WLSLD VSAAFYHXaPLHP AAMPHLLX3GSSGLX4RYV 
ARLSSXsSXgXTXNXgQXoXioXXXXiiLHXizXnCSRXi^LYVSLXis 
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LXYXi6TXi7GXigKLHLXi9X2oHPIX2i LGFRKX22PMGX23 GLSPFL 
L A Q F T S A I X24 X25 X26 X27 X28 R A F X29 H C X30 X31 F X32 Y M" D D X33 V L G A 
X34 X33 X36 X37 H X38 E Xas, L X40 X41 X^X43 X44 X45 X46 L LX47X48 G I H L N P X49 K 
TKRWGYSLNFMGYXsoIG 
5 . 

wherein: 





X 


is any amino acid 




Xi 


is N or D; 


10 


X2 


is I or P; 




X3 


is I or V; 




x, 


isS orD; 




X5 


isTorN; 




Xe 


isRorN; 


15. 


X7 


is N or 1; 




Xs 


is N or Y or H; 




Xj, 


is H or Y; 




Xio 


is G or R; 




Xii 


isDorN; 


20 


Xj2 


is D orN; 




Xi3 


isSorY; 




X14 


is N or Q; 




Xi3 


is L or M; 




X16 


isKor Q; 


25 


Xi7 


is Y or F; 




X18 


is R or W; 




Xi9 


is Y or L; 




X20 


is S or A; 




X2, 


is I or V; 


30 


X22 


is I or L; 




X23 


is V or G; 
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is C or L; 


X25 


is A or S; 


X26 


isVbr M; 


X27 


isVorT; 


X28 


is R or C; 


X29 


is F or P; 


X30 


isLorV; 


X3I 


is A or V; 


X32 


is S or A; 


X33 


is V orLorMj 


X34 


is K or R; 


X35 


is S or T; 


X36 


isVorG; 


X37 


isQorE; 


X38 


isLorSorR; 


X39 


isS orF; 


X40 


is F or Y; 


X41 


is Tor A; 


X42 


is A or S; 


X43 


is V or I; 


X44' 


is T or C; 


X*5 


isNorS; 


X46 


isForV; 


X47 


isSorD; 


X48 


isLorV; 


X45 


isNorQ; 


X50 


is V or I; and 


M* 


is amino acid 2C 



30 and -wherein S* ia Formula I is designated as aaiino acid 74 and the first S in FormuM II is 
designated as amino acid 75; 
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and wherein said variant exhibits decreased sensitivity to ADV, LMV, TFV, or FTC, or 
ADV and LMV, ADV and JTV, LMV and TFV. FTC and ADV, FTC and TFV, FTC and 
LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, 
5 ADV and LMV and FTC, or ADV and FTC and LMV and TFV and/or optionally other 
nucleoside or nucleotide analogs or other anti-HBV agents or combination thereof. 
Preferably, the decreased sensitivity is to ADV or to.both ADV and LMV or to one or both 
of ADV and/or LMV and/or TFV and /or FTC. 

© 

10 Another preferred aspect of the present invention contemplates an HBV variant comprising 
a mutation in the nucleotide sequence encoding HBsAg resulting in an amino acid 
addition, substitution and/or deletion in said HBsAg in a region corresponding to the 
amino acid sequence set forth in Formulae I and II wherein said variant exhibits decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 

15 TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC aad LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV and/or optionally other nucleoside or nucleotide analogs or other anti- 
HBV agents or combination thereof . 

20 More particularly, fke present invention provides a variant HBV comprising a surface C. 
antigm having an anuno acid sequence with a siagle or multiple amino acid substitution, 
addition and/or deletion or a truncation compared to a smface antigen from a reference or 
wild-type HBV and wherein an antibody generated to the reference or wild-type surfece 
antigen exhibits reduced capacity for neutralizing said HBV variant, said variant selected 

25 by exposure of a subject to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV and/or optionally other nucleoside or nucleotide 
analogs or other anti-HBV agents or combination thereof. 

30 ■ 
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The term "combination therapy*' means that both combinations of ADV, LMV, FTC 
and/or TFV are co-administered in the same composition or simultaneously in separate 
. cMapositions. The term "sequential ther^y" means that the two agents are admioistexed 
within seconds, minutes, hours, days or weeks of each other and in either order. Sequential 
5 therapy also encompasses completing a therapeutic course with one or other of ADV, 
LMV, FTC or TFV and then completing a second or third or subsequent therapeutic 
courses with the other of ADV, LMV, FTC or TFV. 

Accordingly, another aspect of the present invention contemplates an HBV variant 
10 comprising a surface antigen having an amino acid sequence with a single or multiple 
amino acid substitution, addition and/or deletion or truncation compared to the 
pretreatment HBV and wherem the surface antigen of the variant HBV exhibits an altered 
immunological profile compared to the pretreatment HBV where the said variant HBV is 
selected for by exposure of a subject to ADV therapy or therapy by one ox more other 
15 nucleoside or nucleotide analogs or other anti-HBV agents. 

Another aspect of the present invention contemplates an HBV variant comprising a sxirface 
antigen having an amino acid sequence with a single or multiple amino acid substitution, 
addition and/or deletion or truncation corB^ared to the pretreatment HBV and whCTein the 
20 surface antigen of the variant HBV. exhibits an altered immunological profile compared to 
the pretreatment HBV where the said variant HBV is selected for by exposure of a subject 
to LMV therapy or therapy by one or more other nucleoside or nucleotide analogs or other 
anti-HBV agents. 

25 Yet another aspect of the present invention contemplates an HBV variant comprising a 
surface antigen having an amino acid sequence with a single or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
wherein the suxfece antigen of the variant HBV exhibits an altered inamunological profQe 
compared to the pretreatment HBV where the said variant HBV is selected for by exposure 

30 of a subject to FTC therapy or therapy by one or more other nucleoside or nucleotide 
analogs or other anti-HBV agents. 
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Still another aspect of the present invention contemplates an HBV variant coir5)risiiig a 
surface antigen having an amino add sequence with a single or multiple ainiiio acid 
substitution, addition and/or deletion or truncation coiq)ared to the pretreatment HBV and 
5 wherein the surface antigen of the variant HBV exhibits an altered unmunological profile 
compared to the pretreatment HBV where the said variant HBV is selected for by exposure 
of a subject to TFV therapy or therapy by one or more other nucleoside or nucleotide 
analogs or other anti-HB V agents. 

1 0 Even yet another aspect of the present . invention contemplates an HBV variant comprising 
a surfece antigen having an amino acid sequence with a single or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
compared to the pretreatment HBV where the said variant HBV is selected for by exposure 

15 of a subject to ADV and LMV therapy or therapy by one or more other nucleoside or 
nucleotide analogs or other antx-HBV agents. 

Even still another aspect of of the present invention conteihplates an HBV variant 
comprising a surface antigen having an amino acid sequence with a single or multiple 
20 amino acid substitution, addition and/or deletion or truncation compared to the 
pretreatment HBV and wherein the surface antigen of the variant HBV exhibits an altered 
immunological profile compared to the pretreatment HBV where the said variant HBV is 
selected for by exposure of a subject to ADV and TFV therapy or therapy by one or more 
other nucleoside or nucleotide analogs or other anti-HBV agents. 

25 

A further aspect of the present invention contemplates an HBV variant comprising a 
surface antigen having an amino acid sequence wifli a smgle or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
wherein the surface antigen of the variant HBV exhibits an altered unmunological profile 
30 compared to the pretreatment HBV where the said variant-HBV is selected for by exposure 
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- of a subject to LMV and TFV therapy or therapy by ono or more other nucleoside or 
nucleotide analogs or other anti-HBV agents. 

Another aspect of the present invention contemplates an HBV variant comprisiQg a surface 
5 antigen having an amino acid sequence with a single or multiple amino acid substitution, 
addition and/or deletion or truncation compared to the pretreatment HBV and wherein the 
surface antigen of the variant HBV exhibits an altered immunological profile compared to 
the pretreatment HBV where the said variant HBV is selected for by exposure of a subject 
to ADV and FTC therapy or therapy by one or more other nucleoside or nucleotide analogs 
10 or othear anti-HBV agents. 

Yet another aspect of the present invention contemplates an HBV variant comprising a 
surfece antigen having an amino acid sequence with a single or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
15 wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
compared to the pretreatment HBV where the said variant HBV is selected for by exposure 
of a subject to TFV and FTC therapy or therapy by one or more other nucleoside or 
nucleotide analogs or other anti-HBV agente. 

20 StiU another aspect of the present invention contemplates an HBV variant comprising a 
smiace antigen having an amino acid sequesnce with a single or multiple ammo acid 
substitutioh, addition and/or deletion or truncation compared to the pretreatment HBV and 
wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
compared to the pretreatment HBV where the said variant HBV is selected for by exposure 

25 of a subject to FTC and LMV therapy or therapy by one or more other nucleoside or 
nucleotide analogs or other anti-HBV agents. 

Even yet another aspect of the present invention contemplates an HBV variant comprismg 
a surfece antigen having an amino acid sequence with a single or multiple amino acid 
30 substitution, addition and/or deletion or truncation compared to the pretreatinent HBV and 
wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
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compared to the pretreatmeat HBV where the said variant HBV is selected for by exposure 
of a subject to ADV, LMV and TFV therapy or therapy by one or more other micleoside or 
nucleotide analogs or otheir anti-HBV agents. 

5 Even still another aspect of the present invention contemplates an HBV variant comprising 
a surface antigen having an amino acid sequence with a single or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
wherein the surface antigen of the variant HBV exhibits an altered immunological proffle 
compared to the pretreatment HBV where th,e said variant HBV is selected for by exposure 
10 of a subject to ADV, LMV and TFV therapy or therapy by one or more other nucleoside or 
. nucleotide analogs or other anti-HBV agents. 

A furiher aspect of the present invention contemplates an HBV variant comprising a 
surfece antigen having an amino acid sequence with a single or multiple amino acid 
15 substitution, addition and/or deletion or truncation compared to Hhs pretreatment HBV and 
wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
compared to the pretreatment HBV where the said variant HBV is selected for by exposure 
of a subject to ADV, IMV and FTC therapy or therapy by one or more other nucleoside or 
nucleotide analogs or other anti-HBV agents. 

20 

Another aspect of the present invention contemplates an HBV variant comprising a surface 
antigen having an amino add sequesuce with a single or multiple amino acid substitution, 
addition and/or deletion or truacation compared to the pretreatment HBV and wherein the 
surface antigen of the variant HBV exhibits an altered immunological profile compared to 
25 the pretreatment HBV where the said variant HBV is selected for by exposure of a subject 
to FTC, LMV and TFV therapy or therapy by one or more other nucleoside or nucleotide 
analogs or other anti-HBV agents. 



30 



Yet another aspect of the present invention contemplates an HBV variant comprising a 
surface antigen having an amino acid sequence with a single or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
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wherein the surface antigen of the variant HBV exhibits au altered immimological profile 
compared to the pretreatment HBV where the said variaat HBV is selected for by exposure 
of a subject to ADV, FTC and TFV therapy ox therapy by one or more other nucleoside or 
nucleotide analogs or other anti-HBV agents. 

5 

Still yet another aspect of the present invention contemplates an HBV variant comprising a 
,';;snrface antigen having an amino acid sequence with a single or multiple amino acid 
:substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
t iwherein the surface antigen of the variaat HBV exhibits an altered iamaunological profile 
10 -iicompared to the pretreatment HBV where the said variant HBV is selected for by exposure 
of a subject to ADY, LMV, FTC and TFV therapy or therapy by one or more other 
nucleoside or nucleotide analogs or other anti-HBV agents. 

Preferably, the variants arc in isolated form such that they have undergone at least one 
15 purification step away from naturally occurring body fluid. Alternatively, the variants may 
be maintained in isolated body fluid or may be in DNA form. The present invention also 
contemplates infectious molecular clones comprising the genome or parts thereof from a 
variant HBV. Puxthermore, the present invention provides isolated components from the 
variant HBVs such as but not limited to an isolated HBsAg. Accordingly, the present 
20 invention provides an isolated HBsAg or a recombinant form thereof or d^vative or 
chemical equivalent thereof, said HBsAg being from a variant HBV selected by exposure 
of a subject to one or more of ADV, LMV^ FTC and/or TFV or optionally one or more 
nucleoside or nucleotide analogs or other anti-HBV agents. 

25 More particularly, yet another aspect of the present invention is directed to an isolated 
variant HBsAg or a recombinant or derivative form thereof or a chemical equivalent 
thereof wherein said HBsAg or its recombinant or derivative form or its chemical 
.equivalent exhibits an altered immunologicai profile compared to an HBsAg from a 
reference HBV, said HBsAg being Scorn a variant HBV selected by exposure of a subject 

30 to one or more of ADV, LMV, FTC and/or TFV or optionally one or more nucleoside or 
nxicleotide analogs or otiier anti-HBV agents. 
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Even more particularly, the preseat invention provides an isolated variant HBsAg or a 
r^joinbicant or derivative form thereof or a chemical equivalent thereof, wherein said 
HBsAg or its recombinant or derivative form or its chemical equivalent comprises an 
5 amino acid sequence with a single or multiple amino acid substitution, addition and/or 
deletion or a truncation compared to an HBsAg from a reference HBV and wherein a 
neutrali2dng antibody directed to a reference HBV exhibits no. or reduced neutralising 
activity to an HBV carrying said variant HBsAg, said HBsAg being from a variant HBV 
selected by exposure of a subject to one or more of ADV, LMV, FTC and/or TFV or 
1 0. optionally one or more nucleoside or nucleotide analogs or other anti-HB V agesnts. 

Preferred mutations in the HBV DNA polymerase include variants selected from patients 
with HBV recurrence following ADV, LMV, TFV, or FTC, or ADV and IMV, ADV and 
TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV 

15 and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, 
or ADV and FTC and LMV and TFV treatment. Nucleoside or nucleotide analog or other 
anti-HBV agents treatment may occur in relation to a transplantation procedure (e.g. bone 
maiTOW transplantation (BMT) or OLT) or following treatment of patiente diagnosed with 
hepatitis. Following selection of variants, viral loads are obtainable at levels similar to pre- 

20 treatment levels or are increasing while on therapy. 

Prefeired mutations include, in one embodiment, itS21A, rtL122F, rlN124H, rtH126R, 
rtT28N, rfPlSOQ, rtD131N and rtY135G; m another embodiment, rtm^^S/T/FV53D, 
rtY126Q, rtLlSOM, rtS202G, rtI204V and rtI235I/M; in a further embodiment, rtN53D, 

25 rtY54H, rtS57P, rtL91I, rtSU6P, rtF122L, rtY124H, rtV134D, rtY14lY/F, rtL145M, 
rtF151F/Y, rtA.181T, rtK212R, rtL217R, rlS219A, rfN236Tand rtN238D; in yet another 
embodiment, rtS78T, rtV84M, rtY126C, rtV191L rtM204I and rtV214A; in still another 
embodiment, rtHSOD, and rtL/F108L; in even yet another embodiment, rtLlSTL/M, 
rtAlSlV and rtV207I; in still yet another embodiment, rtLSOV, rtP109S, rtI163V, 

30 rtL229M and rtN/H/A/S/Q238K:; in another embodiment, rtS78S/T, rtN118N/S, 
rfN"139N/K, rtV142E, rtA181A/T, rtI204M, rtQ/P/S/Stop215Q, rtE218K/E and 
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rtN238N/H; in a further embodiment, rtK32, rtN33, r<P34, rtH35 and rtT37; in yet another 
embodiment, rtP59, rtK60, rtF61, rtA62 and rtV63; in still another embodiment, rtD83, 
rtV84, rtS85, rtA86, rtY89, rtH90 and itl/L91; in even yet another embodiment, rtP177, 
rtF178, rtL179, rtLlBO, rtAlSl, rtQl82, rfF183 and rtT184; in still yet another 
5 embodiment, itM204 and rtY203; in another embodiment, rt235, rt236, rt237, rt238 and 
rt239; in a further embodiment, rt247, rt248, rt249, rt250 and rt251; in yet another 
embodiment, 

02M/F/P/S/TAVA^WA/R/N/D/C/Q/E/G/H/iyL/deletion; 
© >B3D/C/Q/E/G/H/iyi7KM/(F/P/S/T/W 

10 ^y4S/T/W/Y/V/Am/N/D/C/QMG/m/LJKM/F/deloUoii; 

mSIZL/KAl/F/P/S/TW/YA^/A/R/N/D/CyQT^ 

T37W/YWAyR/N/D/aQ/E/G/H/I/Ij'K/^ 

P59S/T/WArA^/A/RvTvr/D/C/Q/WG/H/!/D'^^ 

K60M/F/P/S/T/W/yA/"/A/R/N/D/C/Q/E/G/K/iyi7deb 
15 F61P/S/T/WA^A^/A/RM/D/C/Q/E/G/H/I/L^^ 

A62R/N/T>/C/Q/E/G/H/l/L/KyM/F/P/S/TAV/yWdeleti^^ 

V63A/R/N/D/C/Q/E/G/H/I/IiKm(F/P/S/TA\^A^/d 

D83aQ/E/G/H/I/L/K/M/F/P/S/T/W/YA^/A/R/N/dd^^ 

YS^A/R/N/D/aQ/E/G/H/UinOhm/P/sn/Wmddic&ox^ 
20 S85TAV/YWAJ^Ri^/D/C/Q/WG/H/IayKy^^ 

A86RWyT)/C/Q/E/G/H/l/L/K/M/F/P/syTW 

Y89V/A'R/N/D/C/Q/E/G/H/I/L^^ 

H90I/L/KM/F/P/S/T/WArA^/A/R/N/D/aQ/E/G/dei^ 

XT.91iaM/Fyp/S/T/W/YWA/R/N/D/C/Q/ErG/H/deleti 
25 P177S/r/WA^A^/A/R/N/D/C/Q/E/G/H/IM7M/F/deletion; 

FlTSP/S/TAV/YWA/R/N/D/C/QMG/H/I/UKyM/delet^^^^ 

LI 79K/M/T/P/S/TAV/YWA/R/N/D/C/Q/E/G/H^ 

L180K/M/F/P/S/TAVA^WA/R/NyTD/C/Q/E/^ 

A181RW/D/C/Q/E/G/H®iyKmT/P/S/rA\^^ 
30 Q183WG/H/I/I7K/^1ZF/P/S/T/W/YWA^ 

F183P/S/T/W/YA^/A/R/N/D/CyQ/E/G/H/]yUK^ 
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Tl 84WA^WA/R/N/D/C/Q/E/G/Hya/IiEC^^ 

Y203V/A/El/N/D/C/Q/WG/Hy3yi7KM/F/P/S/T/^^ 

M204FyP/S/T/W/YWA/R/N/D/C/Q/E/G/H/ia^ 

L235K/M/F/P/S/TAV"ArAA/A/R/N/D/C/Q/E/G/H7I/deietioii; 
5 N236D/C/Q/E/G/H/I/L/KyM/F/P/S/TAVA^A7/A/Rydeletion; 

T237WA^A^/A/R/N/D/C/Q/^/G/H/I/L/K/M/F^^^ 

P237S/TAV/YA/'/A/R;N/D/C/Q/E/G/Hy]7L/K/M^ ' • 

N2380/C/Q/E/G/H/I/iyK:/MF/P/S/TA^ 

H238iyL/KyM/F/P/S/TAV/YA^/Ay^ 
10 A238RyNyD/C/Q/E/G/H/I/UK/MZF^^^ 

S239T/WA^A^/A/R/N/D/C/Q/E/G/H/iyiyK^^ 

Q238E/G/HyTL17KMF/P/S/TAVArA^/Ayi^ 

K239MJ?/P/S/T/W/T/V/A/R/N/T)/C/Q/E/G/H/^ 

L247K/M/F/P/S/T/W/Y/V/A/R/N/D/C/Q/E/G/Hy^ 
15 N24SD/C/Q/E/G/H/I/L/OvI7F/P/S/TAVA^A^/A/^ 

H248I/iyK/M/F/P/Srr/WA^WAyRm/D/C/Q/E/G/deleti^^ 

I?249P/S/TAV/YA^/A/IWI/D/C/Q/E/G/H/]yiVK^ 

M250F/P/S/rAV^/YA^/A/R/N/D/C/Q/E/G/H/I/X/^ 

GlSlimUlSJM/F/P/Sn/W/r/V/AnSJN/D/aQfE; and 
20 V251A/R)asr/D/C/Q/TE/G/H/I/iyK^^ 

Reference above to "deletion" means that the first mentioned amino acid before the residue 
nxnnber has been deleted. 

25 Such HBV variants are proposed to exhibit a decreased sensitivity to ADV, EMV, TFV, or 
FTC, or ADV and LMV, ADV and TFV, IMV and TFV, FTC and ADV, FTC and TFV, 
. FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV. TFV and FTC 
and IMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV and/or 
optionaUy other nucleoside or nucleotide analogs or other anti-HBV agents or combination 

30 thereof. It should be, noted that the notaenclature system for amino acid positions is based 
on the methionine residues in the YMDD motif being designated codon rtM204. This 
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nmubering system is different to that in Australian Patent No. 734831 where the 
mefbionine residue in the YMDD motif within the polymerase gene is designated codon 
550. In this regard, rtLlSOM and rtM204V correspond to L526M and M550V, 
respectively, in Australian Patent No. 734831. Corresponding mutations may also occur in 
envelope genes such as in one or more of PreSl, PreS2 and S. The mutations in S gene 
encoding HBsAg at sTllSR, sP120T, sS143S/T, sD144A or sI195M also result in 
mutation in the in the polymerase gene rtY126C, rtT128N, rtF15lS/F or rtM204V 
.respectively. 

Another potential mode of action of ADV and other acyclic nucleoside phosphonates is 
that of immxme stimulation (Calio et aL, Afitiviral Res. 23: 77-89, 1994). A number of 
mutations resulted in changes in the envelope gene detected in HBV variants which may 
be associated with immune escape. These changes include sTllSR, sP120T, sS126T, 
SM133T, SM133L/M, sF134V. sS143S/T, sf)144A, sG145A and/or sW172STOP. 

HBV encoding the mutation at codon sG145R is a weE characterized vaccine escape 
mutant, although the envelope protein from HBV encoding the mutation at sG145A does 
not have the same antigen/antibody bindiag characteristics as the sG145R. This mutation 
was detected in HBV isolated froin patient C in conjimction witii mutations codons 143 
and 144. 

ITie identification of the variants of the present invention permits the generation of a range 
of assays to detect such variants. The detection of such variants may be important in 
identifying resistant variants to determine the appropriate form of chemotherapy and/or to 
monitor vaccination protocols, or develop new or modMed vaccine preparations. 

Still another aspect of the present invention coiitenq)lates a method for determining the 
potential for an HBV to exhibit reduced sensitivity to ADV, LMV, TFV, or FTC, or ADV 
and XMV, ADV and TFV, LMV and TFV. FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV. TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV and/or optionally other 
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nucleoside or nucleotide analogs or other anti-HBV ag^ts, said method comprising 
isolating DNA or corresponding mRNA fijom said HBV and screening for a mutation in 
the nucleotide sequence encoding HBV DNA polymerase resulting in at least one amino 
acid substitution, deletion and/or addition in any one or more of domains F and G, and A 
5 domains through to E or a region proximal thereto of said DNA polymerase and associated 
with resistance or decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, 
ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV. FTC and LMV, or ADV 
and LNfV and TFV, or ADV and FTC and TFV. TFV and FTC and LMV, ADV and LMV 
and FTC, or ADV and FTC and LMV and TBV and/or optionally other nucleoside or 

1 0 nucleotide analogs or otheo- aati-HBV agents wherein the presence of such a mutation is ^an 
indication of the likelihood of resistance to said ADV, LMV, TFV, or FTC, or ADV and 
LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or. 
ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and 
LMV and FTC, or ADV and FTC and LMV and TFV and/or optionally other nucleoside or 

15 nucleotide analogs or other anti-HBV agents. 

Preferably, the assay detects one or more of the following mutations: in one embodiment, 
rtS21A rtL122F, itN124IL rfH126R, rtT28N, rtP130Q,.rtD131N and itY135Q in another 
embodiment, rtm/S/T/W53D, rtY126Q, rtUSOM. rtS202G, rtI204V and rt3235I/M; in a 

20 further embodiment, rtN53D, rtY54H, rtS57P, rtL9IL rtS116P, rtF122L, rtY124H, 
rtVl34D, rtY14iY/F, rtH45M, rtPlSlFAT, itAlSlT, rtK212R, rtL2l7R, rtS2i9A. 
rQsr236T and rtN238D; in yet another embodiment, rtS78T, rtV84M, rtY126C, rtV191I,, 
rtM204I and rtV214A; in still another embodiment, rtH90D and rtL/FlOSL; in even yet 
another embodiment, sP120T, sM125T and sT127A; in still yet another embodiment, 

25 sTllSR, SM133T, SF134V, sI195M, sS20m and sY225Y/C; in another embodiment, 
SS126T, SM133L/M, sS143S/T, sD144A, sGUSAand sW172Stop; in a further 
embodiment, sN40S, sC69STOP. sM75I, sL88P, sTUSA, sWlS2Stop, sW196L, sY206H 
and SY225F; in yet another embodiment, slSlM aud sP214Q; in still another embodiment, 
sF83S, sL173F and sW199L; in yet another embodiment, sn26T,. sKl60Il, sS174N, 

30 sA184V, sW196L, sS21.0N, sF/C220L and sY221C; in stiU another embodiment, 
sC69Stop/C, SC76Y, sIllOV/I, sY134N, sW172Stop/W, sW196Stop, sS207R; in even still 
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another embodiment, rtK32, rtN33, rtP34, rtH35 and rtT37); in another embodiment, 
rtP59, rtK60, rtF61, rtA62 and rtV63); in a further embodiment, rtD83, rtV84, rtS85, 
rtA86, rtY89, .rfH90 md TWL9iy,m yet another embodiment, rtP177, rfF178, rtL179, 
, rtLlSO,. rtAlSl, rtQ182, rtF183 and rtT184; in still another embodiment, rtM204 and 
5 rtY203; in even yet another embodiment, rt235, rt236, rt237, rt238 and rt239and hi even 
still another embodiment, rt247, rt248, rt249, rt250 and rt251 and in another embodiment, 
K32M/F/P/S/TWY/V/A/RM/D/C/Q/E/G/H/]/L/deIetion; 
N33D/C/Q/E/G/H/I/L/K/M/F/P/S/TAVArA^/A/R/deletion; 
© P34S/T/W/Y/V/A/RyN/D/C/Q/E/G/H>l/L/K/]^ 

10 msmJKm/F/P/Snm/Y/V/Am/N/D/C/Q/E/G/ddlodon; 
T37W/YmA/Rm/D/aQ/WG/jmUKm/F/P/S/dclGtiori; 
759Sn/W/Yr^/Amn<l/D/C/Q/WG/E/mJK/}^/del^QX^ 
K60M/F/P/Srr/W/YmAmJl<i/D/C/qm/G/B/inJdel&ioii; 
F61P/S/TAVA^WAyRm/D/C/Q/E/G/H/I/I/Ky^ 
15 A62R/l^/D/C/Qm/Gmm.fKnm/P/S/T/W/Y/V/del&^on; 
V63A/RyN/D/C/Q/^/G/IM/L/KMf/P/S/T/Wmdeletion; 
D83C/Q/E/G/H/I/L/K/MyF/P/S/T/W/YA^/Ay5^ 
Y84A/Rn<i/D/C/Qm/GmmJKMjrB/PfS/Tm/Y/delQnoxt^ 

ss5T/wr£/v/AmjNm/aQm/G/RmJK^^ 

L.. 20 AS6R/N/D/C/Q/E/amii^KyM/F/P/S^ 

Y89V/A/R/N/D/C/Q/^G/H/3/I7K7M/F/P/S^ 

H90]>T/KLM/F/P/S/TAVA^A^/A/R/N/D/C/Q/E/G/deieti^^^ 

I/L91K/M/F/P/S/rAV'/YA^/A/Il/N/D/C/Q/E/G/H/deletion; 

.pl77S/T/WA?'WAyRyN/D/C/Q/E/G/H/I/L/K/M/F/dek 
25 Fl78V/S/TfW/Y/V/A/RmfD/C/Qm/G/im/UKm/dGlQ^qn; 

Lll9Kn^/P/S/TfW/Y/V/Amm/D/aQm/G/im/dele^on; 

UBOKm/F/P/S/T/W/Y/V/Am<i/D/aQ/E/G/m/de^^^ 

A18lk/N/D/C/Q/E/G/H/iyL/KM/F/P/S/TW 

QlBSB/G/WmJUM/F/P/S/rm/Y/V/AmM/D/adelGiio^ 
30 F183P/S/T/WAf"A^/A/IW/D/C/Q/E/G/H/I/L^^ 

T184WA^A^/AiTl/N/D/C/QMG/H/I/L/K^^ 
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Y203V/A/R/N/D/C/Q/^G/Ha/iyBC/\^ 

M204F/P/SyTAVArA^/A/R/N/D/C/Q/E/G/H/l/L/I^ 

I^35K/M/F/P/S/TAV'/YA'"/A/R/N/D/aQ/E/G/M 

N236D/C/Q/E/G/Hyi/iyKM/T?/P/S/TAVA^A^/A/R/ 

P23 VS/TAVA^A/'/ATR/N/D/C/Q/E/G/H/FIvK/M/F/del^ 

K238D/C/Q/E/G/H/I/I7KjM/F/P/S/T/W/^ 

mSSmJKm/F/P/Sn/W/YrV/A/R/N/D/C/Q/B/G/dciedon; 

AZSSm^fD/aQm/GmmjK/M/F/P/S/Tm/rV/delGdoa', 
10 S239T/W/YA^/A/R/N/D/C/Q/E/GyH/I/Ui^^ 

Q238E/G/Hm./K7MiOF/P/S/T/W/YmAyRy^^ 

K:239M/F/P/S/T/W/YAr/A/R/N/D/C/Q/E/G/H/I^deleto 

L247KyM/F/P/S/T/W/yA^/A/R/N/T)/G/Q/B/G/H/iydeletion; 

N248D/C/Q/E/G/537][/I^/M/F/P/S/TAVA^A^/A^ 
15 H2481/IZK/M/F/P/S/TAVA^A^/A/R;N/D/C/Q/E/G/d 

F249P/S/TAV/YA^/A/R/N/D/C/Q/E/G/H/I/L/^^ 

M250F/P/S/T/W/YA^/A/R/N/D/C/Q/E/G/H/I/iy^ 

G251H/XaVK/M/F/P/S/TAV/YAr/A/R/N/D/C^^ 

V251A/R/N/D/C/Q/E/G/H/I/L/K/1!^/P/S/TW combmations thereof or an 

20 equivalent one or more other lautation is indicative of a variant whesrein said, variant 

exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 

and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
. LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 

FTC, or ADV and FTC and LMV and. TFV and/or optionally other nucleoside or 
25 nucleotide analogs or other anti-HBV agents or combination thereof. 

Accordingly, another aspect of the present invention produces a .metJiod for determining 
whether an HBV strain exhibits reduced sensitivity to a nucleoside or nucleotide analog or 
other anti-HBV agents, said method comprising isolating DNA or coiresponding mRNA 
30 &om said HBV and screening for a mutation in the nucleotide sequence encoding the DNA 
polymerase and/or a coiresponding region of the S geiie, wherein the presence of a 
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mutation selected ftom, ia one embodiment, rtS2iA, rtL122F, rfN124H, rtH126R» rtT28N, 
rtPlSOQ, rtDlBlN and itY135C; in another embodiment, rt/N/S/T/IA''53D, rtY126Q, 
rtLlSOM, rtS202G, rtI204V and rtI235I/M; in a further embodiment, rtN53D, rtY54ir 
rtS57P, rtL91I, rtSlI6P, rtF122L, rtY124H, rtV134I), rtY141Y/F. rtLUSM, rtFlSlFAT, 
5 rtA181T,rtK212R,rtL217R,rtS219A,riN236T and rtN238D; in yet another embodims^^ 
rtS78T, TtV84M, rtY126C, rtV191I, rtM20_4I and rtV214A; in still another embodiment, 
rtH90D and rtL/F108L; in even yet another embodtment, sP120T, sM125T and sT127A; in 
stiU yet another embodiment, sTl 18R, sM133T, SF134V, sI195M, sS207R and sY225Y/C; 
© in another embodiment, sS126T, sMlSSL/M, sS143S/T, sD144A, sG145Aand sW172Stop; 

10 in a further embodiment, sN40S, sG69STOP, sM75I, sL88P, sTll 8A, sWi 82Stop, 
sW196L, SY206H and sY225F; in yet another embodimentj slSlM and sP214Q; in still 
another embodiment, sF83S, sL173F and sW199L; in yet another embodiment, sI126T, 
SK160R, SS174N, sAlS4V, sW196L, sS210N, sF/C220L and sY221C; in stiU another 
embodiment,. sC69Stop/C, sC76Y, sIllOV/I, sY134N, sW172StopAV, sW196Stop, 
.15 SS207R; in even still another embodiment, rtK32, rtN33, rlP34, rtH35 and rtT37); in 
another embodiment, rtP59, rtK60, rtF61, rtA62 and rtV63); in a further embodiment, 
rtD83, rtV84, rtS85, rtA86, rtY89, rtH90 and rtI/L91);in yet another embodiment, rtP177, 
rtF178, rtL179, rtLlSO, rlAlSl, TtQ182, rtF183 and rtT184; in still another embodiment, 
rtM204 and rtY203; in even yet anothet. embodiment, rt235, rt236, rt237, rt238 and 

20 rt239and in even still another embodinaent, ii247, i1248, rt249, rt250 and rt251; and in 
another embodiment, 

02M/F/P/S/T/W/YA^/A/R/N/D/C/Q/E/G/f3/iyL/deietion; 
N33D/C/Q/E/G/H/I/L/K7M/F/P/SyT/WA^A^/A/E^ 
P34S/TAVA^/V/Ayil/N/D/C/Q/E/G/HjT/L/K/M/F . . 

25 H35I/UK/MyF/P/S/TAV/YWA/R/N/D/C/Q^ 
T37WArA^/A/R/N/D/aQ/E/G/H/]/iyKj^ 

K60MjFfP/Snm/Y/V/AmJN/D/aQmG/m/L/6aleiioni 
F6WS/Tm/YN/A/Rm/D/aQ/E/G/Hn/LJK/WdQlGdoni 
30 A62Rm/D/C/QfWGfH/mJK/M/FfP/SnmrY/V/dQLetio 
VSSA/Rmm/aQm/Gm/mJK/M/F/P/SrTfW/Y/dsl^oni 
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D83C/Q/E/G/H/IOEC/M/F/P/S/TW 
V84AiOEON/D/C/Q/E/G/H/I/L/K/MyT/^^^ 
S85TAVA7V/A/Rm/D/aQ/E/G/Hyi/L/K/M/F^^^ 
A86R/N/D/C/Q/E/G/Hyi/iyK/M/F/P/S/TAVA^A^/deletion; 
5 Y89V/A/RyN/D/C/Q/E/G/H/I/L/K/M/F/P/S/^ 
H90I/L/lCM/F/P/S/T/WA^A^/AyRyN/D/C/^^ 
iyL91K7M/F/P/S/T/W/YWA/RM/D/C/Q/E/G/H/deleti 
PI 77S/^m/Y/V/A/R/N/D/C/Q/WG/B/^JL/K/^VF/deleiion; 
F178P/S/TWA^A^/A/R/N/D/C/Q/E/G/E3/]yi/K7M/ 

10 L179JM^/P/S/T/W/yA^/A/R/N/D/C/Q/E/G/H/I/deleti 
LlSOKW'/P/S/TAV'/yWA/R/N/D/C/Q/E/G/H/I/deletion^ 
A181Rm/D/aQ/E/G/H/I/IiK/M/F/P/S/T^ 
QlS3E/G/H/I/L/K/^W/P/S/TAVA^A^/A/^ 
. F183P/S/T/W/YA^/A/RyN/D/C/Q/E/GyHM7KyM/deleti^^ 

15 T184W/YA^/A/RyN/D/C/Q/B/G/Eiyi7L/K/M/^ 

Y203y/A/Rm/D/c/qm/GfEnnjKJM/F/p/sn:m/deiGtioiK 

M204F/P/S/TAV/yA^/A/RyN/D/C/QyE/G/BW/I^ 
IJZ35K/J^/F/S/Tm/Y/V/A/Rm/D/C/QmG/m/dele^oji; 

20 T237W/Y/V/Ammm/C/Qm/G/mnJKm/F/P/S/dsleUon; 
P237S/T/W/YA^/A/RyN/D/C/Q/E/G/BW/I7K/M^ 
N238D/C/Q/WG/H/LTL/Km^/P/S/T/WA^A^/A^ 
. H238I/I7K/M/F/P/S/TAV/YA^/A/RM/D/C/Q/^^ 
A238R/N/D/C/Q/E/G/H/1/17KMT/P/S/TAVA"A^^ 

25 S239T/WArA^/A;Il/N/D/C/Q/E/G/H/r/L/^^ 
Q238E/G/EIT[/UKyM/F/P/S/TAV/yW 
:K239M/P/P/S/Tmr)^N/A/M^/D/C/Qm/G/H/^/lJd&letioI^ 
i;247KM/FfP/Sn:m/Y/V/Amm/D/aQm/G/Hn/dsl&^on', 
N24S2D/C/Q/E/G/H/I/LyK(M/F/P/S/TAV'A^WA/R/del^^ 

30 H248I^/K/Myp/P/S/T/W/YWA/RyN/D/C/Q/E/G/deletion; 
F249P/S/TAV^/yAr/A/RyN/D/C/Q/E/G/H/]7I7K^ 
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mSOF/P/S/T/W/Y/V/A/Rm/D/C/Qm/G/EmJKJdeletion; 
G25 IH/I/ITKM/F/P/S/T/W/YA^/AyRyN^^^ and 

Y25lA/R/Nm/aQ/E/G/H/UL/KJM/F/P/S/T/Wm or combinatioiis thereof _or" m 

equivalent one or more other mutation is indicative of a variant which exhibits a decreased 
5 sensitivity to ADV, LMV, TFV, or FTC, or ADV and IMV, ADV and TFV. LMV and 
TFY, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV and/or optionally other nucleoside or nucleotide analog or other anti- 
HBV agents or combination thereof. 

10 

A finther aspect of the present invention produces a method for detennining whether an 
HBV strain exhibits reduced sensitivity to a nucleoside or nucleotide analog or other aiiti- 
HBV agents, said method comprising isolating DNA or corresponding mRNA fix>m said 
HBV and screening for a mutation in the nucleotide sequence encoding the DNA 

15 polymerase and/or a corresponding region of the S gene, wherein the presence of a 
mutation selected from, in one embodiment, rtS21A, rtLl22F, rfN124H, rtH126R, rtT28K, 
rtPlSOQ, rtD131N and rtYlSSC; in another embodiment, rt/N/S/T/W53D, rtY126Q, 
rtLlSOM, rtS202G, rt]204V and rtI235I/M; in a further embodiment, rfN53D, rty54H, 
rtS57P, rtL91I, itSH6P, rtF122L, rtY124H, rtV134D, rtY141Y/F, rtL145M, rtFlSlF/Y, 

20 rtAlSlT, rfK:212R, rtL2 17R, rtS219A, rtN23<5T and rfN238D; in yet another embodhnent. 
rtS78T, rtV84M, rtY126C, rtV191I, rtM204I and rtV214A; in stiU another embodiment, 
rtH90D and rtL/FlOSL; in even yet another embodiment, sP120T, sMi25T and sT127A; in 
still yet another embodiment, sTllSR, sM133T, SF134V, sI195M, sS207R and sY225Y/C; 
in another embodiment, sS126T, sM133L/M, sS143S/T, sD144-A, sG145Aand sW172Stop; ' 

25 in a further embodiment, sN40S, sC69STOP, sM75I, sL88P, sTllSA, sW182Stop, 
sW196Li SY206H and sY225F; in yet another embodiment, slSlM and sP214Q; in stiU 
another embodiment, sF83S, sL173F and sW199L; in yet another embodiment, sn26T, 
SK.160R, SS174N, sA184V, sW196L, sS210N, sF/C220L and sY221C; in still another 
enibodhnent, sC69Stop/C. sC76Y, slllOVyi, syi34N, sW172Stop/W. sW196Stop, 

30 SS207R; in even still another embodiment, riKSl, rtNfSS, rtP34, rtH35 and rtT37); in 
another embodiment, rtP59, rtK60, rtF61, rtA62 and rtV63); in a furthier embodiment, 
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rtD83,,rtV84, rtSBS, rtA86, rtYSP, rtHSO.and rtI/L91);m yet anofJier embodiment, rtP177,. 

rtF178, TtL179, rtLlSO, rtAlSl, rtQ182, rtF183 aiKi rtT184; in still another embodiment, 

rtM204 and rtY203; in even yet another embodiment, rt235, rt236, rt237, rt238 and 

rt239and in even stni another embodiment, rt247, rt248, rt249, it250 and rt251; and in 
5 another embodiment, 

K32M/0F/P/S/TA^^/YmA/R/N/D/C/Q/E/G/H/]7L/de 

.N33D/C/Q/E/G/HyT/I/K/MyF/P/S/TAV/YWA/E^ 

P34S/TAVA^WA/R/N/D/aQ/B/G/H/I/r^^ 

mSI/L/KTIViyF/P/S/T/WA^'A^/Ayit^/^^ 
10 T37W/yA''/A/R/N/D/aQ/E/G/H/l/L^^ 

P59S/TAV/YA^/A/R/N/D/C/Q/E/G/W]yiyK^^ 

KeOM/F/P/S/TAV/YWA^R/N/D/C/Q/E/G/H/l/iydeletion; 

F61P/S/TAVA"A^/A/R/N/D/C/Q/E/G/Ei>T/L/K^ 

A623Wr/D/GyQ/E/G/H/I/L/K/M^ 
15 Y63Am/l^/D/C/Q/WG/HmMM/F/P/Snm/Y/deleAoi^ 

D83C/Q/E/G/H/I/lj^M*4yF/P/S/T/WyY^^ 

V84A/R>N/D/(7Q/E/G/H/I/L/Ky^ 

S85T/WArWA/l?yN/D/aQ/E/G/H/I/I7^^ 

20 Y89V/A/R/N/D/C/Q/E/G/H/I/iyK/M/F^^^ 

H90I/L/K/M/F/P/S/TA¥'/YA^/AyRM/D/C/Q/E/G/deletion; 

I/LPlKyM/F/P/S/TAV/yWA/R/N/D/C/Q/E/G/H/deletio^ 

P177S/TAVAr/V/A/R/N/D/aQ/E/G/H/I/UK/I^ 

F178P/S/T/W/yA^M/ElT^/D/aQ/E/G;^EJ/I^^ 
25 L179K/M/F/P/S/TAV"ArWA/R/N/D/C/Q/(E/G/H/L^ 

L180K/M/F/P/S/T/W/YA^/A/R/N/D/C/Q/WG/H/I/deletion; 

A18 IRyN/D/C/Q/E/G/H/iZL/BC^^ 

Q183E/G/H/I/L/K/MflF/P/S/TAV'/YA^/A/R/N/D/CM 

FlSBP/S/TAV/Y/y/A/R/N/D/C/Q/E/G/B/l/L/Et/^ 
30 T184WArA^/A/I0a^/D/C/Q/E/G/H/I/L/KM/F/P/S/deleti^^^^ 

y203V/A)TEiyN/D/aQ/WG/H/IM:/M/F/P/S^ 
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M204F/F/Sn/Wni^fV/Am<^/D/C/Q/WG/H/I/lJKJdQUtion; 
L235KyM/F/P/S/Tm/YA^/AyRyN/D/C/Q/E/G/Hy1/d^ 

T23 7W/Y/V/A/RmfD/OQfE/G/B/mJKM/F/PimQleti.oni 
V237SnrW/Y/V/A/R/T^m/C/Qm/GfHmJJUWF/6eletioxi; 
mSSD/C/Qm/G/HniUK/M/F/P/S/T/W/YfV/AmJdelQiion; 
ffiSSI/OK/KdW^/P/S/TAV/YA^/A/R^ 
A238R/N/D/<:yQ/E/G/Hyi/L/K7^ 
.S239TAVA^A^/A/R/N/D/C/Q/E/G/B/]yiiK/3^ 
Q23SE/G/m/l/mm/P/S/T/W/Y/V/Am/}^/D/adeledoni 
mS9WF/?/Snmr^N/AmmfD/aQ/WQ/m/UdeUiion; 
Ki47K7M/F/P/S/T/W/YA;'/A/R/N/D/C/Q/E/G 
N248D/C/Q/E/G/H/]/IiK/M/F/P/S/TAVAf'WA 
H248I/L/K/M/F/P/S/TW/YA^/A/RM/D/C/Q/E/G/deleti^^^ 
F249P/S/TAVA^A^/A/R/N/D/C/Q/E/G/^i/I/I^^ 
M250F/P/S/T/W/YWA/R/N/D/C/Q/E/G/H/I/I7K/dd 
G251H/ia:./K/MyF/P/S/r/W/Y/V/A/M 

V251A/R/N/p/C/Q/WG/H/iyi7K/M/F/P/S/^ or combinations thereof or aa 

equivalent one or more otker mutation is indicative of a variant whictt exhibits a decreased 
sensitivity to ADV, IMV, TFV. or FTC, or ADV and LMV, ABV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV and/or optionally other nucleoside or nucleotide analogs or other anti- 
HBV agents or combination thereof. 

The detection of HBV or its components in cells, ceE lysates, cultored supernatant fluid 
and bodily fluid may be by any convenient means including any nucleic acid-based 
detection means, for example, by nucleic acid hybridization techniques or via one or more 
polymerase chain reactions (PCRs). The term '*bodily fluid" includes any fluid derived 
firom the blood, lymph, tissue or organ systems including serum, whole blood, biopsy and 
biopsy fluid, organ explants and organ suspension such as liver suspensions. The invention 
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furflier encompasses the use of different assay fonixats of said nucleic acid-based detection 
means, including restriction fragment length polymorphism (RFLP), ampEfied fragment 
length polymorphism (AFLP), single-strand chain polymorphism (SSCP), ampliJScation 
and mismatch detection (AMD), interspersed repetitive sequence polymerase chain 
5 reaction (UlS-PCR), inverse polymerase chain reaction (iPCR) and reverse transcription 
polymerase chain reaction (RT-PCR), amongst others. Other forms of detection include 
Northern blots. Southern blots, PGR sequencing, antibody procedures such as EIISA, 
Western blot and immunohistochemistiy. A particularly useful assay includes the reagents 
and components required for immobilized oligonucleotide- or oligopeptide-mediated 
10 detection systecDS. 

One particularly useful nucleic acid detection system is the reverse hybridization; 
technique. In Ms technique, DNA from an HBV sample is amplified using a biotin or 
other ligand-labeled primer to generate a labeled amplificon. Ohgonucleotides 

15 immobilized to a soHd support such as a nitrocellulose fikn are flien used to c^ture 
amplified DNA by hybridization. Specific nucleic acid fragments are identified biotin 
or the Hgand. Generally, the labeled primer is specific for a psarticular nucleotide variation 
to be detected. Amplification occurs only if the variation to be detected is preseiit. There 
are many forms of the reverse hybridization assay and all are encompassed by the present 

20 , LQvention. 



Detecting HBV replication in cell culture is particularly useful. 

This and other aspects of the present invention is particularly amenable to microarray 
25 analysis such as to identify ohgonucleotides including sense and. antisense molecules, 
RNAi or siRNA molecules or DNA or RNA-binding molecules wMoh down-regulate 
genomic sequences or transcripts of HBV. Microarray analysis may also be used to 
identify particular mutations in the HBV genome such as within the HBV DNA 
polymearase-coding region or the HBsAg-coding region; 



30 
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Another aspect of the present invention contemplates a method for detecting an agent 
which exhibits inhibitory activity to an HBV by; 

generating a genetic construct comprising a replication competent-effective 
5 amount of the genome from the HBV contained in a plasmid vector and then transfecting 
said cells with said construct; 

contacting the cells, before, during and/or after transfection, witii the agent to 




be tested; 



10 

culturing the cells for a time and \mder conditions sufficient for the HBV to 
replicate, express genetic sequences and/or assemble and/or release virus or vkus-Hke 
particles if resistaoat to said agents; and 

15 then subjecting the cells, cell lysates or culture supernatant fluid to viral- or 

viral-component-detection means to determine wheth^ or not the vims has rqjlicated, 
expressed genetic material and/pr assembled and/or been released in the presence of die 
agent. 

20 In a prefenred embodiment, the plasmid vector may include genes encoding part or all of 
oher viral vectors such as baculovhxis or adenovirus (R©q and Nassal, 2001, supra) and the 
method comprises: 

generating a genetic construct comprising a replication competent-effective 
25 amount of the genome from the HBV contained in or fused to an amount of a baculovirus 
genome or adenovirus genome effective to infect cells and then infecting said cells wilh 
said construct; 

contacting the cells, before, during and/or aftear infection, witti the agent to be 



tested; 
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culturing the cells for a time and under conditions sufficient for the HBV to 
replicate, express genetic sequences and/or assemble and/or release viras or virus-like 
particles if resistant to said agent; and 

5 then subjecting the cells, cell iysates or culture supernatant fluid to viral- or 

viral-component-detection means to determine whether or not the virus has replicated, 
expressed genetic material and/'or assembled and/or been released in the presence of the 
agent 

10 In an alternative embodiment, the method comprises: 

generating a continuous cell line comprising an infectious copy of the genome 
of the HBV in a replication competent effective amount such that said infectious HBV 
genome is stably integrated into said continuous cell line such as but not limited to 2.2.15 
15 or AD; 

contacting the cells with the agent to be teste?d; 

culturing the cells for a time and under conditions sufficient for the HBV to 
20 replicate, express genetic sequences and/or assemble and/or release virus or virus-like 
particles if resistant to the agent; and . 

then subjecting the ceUs, cell Iysates or culture supernatant fluid to viral- or 
viral-component-detection means to detennine whether or not the virus has replicated, 
25 expressed genetic material and/or assemblisd md/ot been released in the presence of the 
agent. 

The above-mentioned methods are particularly useful in identifying or developing agents 
against HBV variants such as those carrying mutations, in one embodiment, rtS21A, 
30 rtL122F. rtN124H, rtH126R, rtr28N, rtPlSOQ, rtD131N and rtYlSSC; in another 
embodiment, ri/N/S/T/FVSSD, rtY126Q, rtLlSOM, rtS202G, rtI204V and rtI235I/M; in a 
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fiirther embodiment, rfN53D, rtY54H, rtS57P, rtL91I, rtSHGP, rtF122L, rtY124H, 
rtyi34D, rtY141Y/F, rtL145M, rtFlSlFA^, rtAlSlT. rtK212R, rtL217R, rtS219A, 
rlN236T and riN238D; in yet another emboOiment, rtS7ST, rtV84M, rtY126C, rtV19U, 
rlM204I and rtV214A; in still another embodiment rtH90D and rtL/Fl08L; in even yet 
5 another embodiment, rtL157L/M, rtAlSlV aad rtV207I; in even still another embodiment, 
rtLSOV, rfiP109S, ttlUSV, rtL229M and rtN/H/A/S/Q238K; in another embodiment, 
rtS7SS/T, rfNUSN/S, rtN139N/K, rtV142E, rtAl81A/T, rtI204M, rtQ/P/S/Stop215Q, 
rtE2I8K/E andi1ijNf238N/H; in a furliier embodiment, sP120T, sM125T and sT127A; in yet 
© another embodiment. sTl 18R, sM133T, SFI34V, sIX95M, sS207R and sY225Y/C; in still 

10 another embodiment, sS126T, sM133L/M, sS143S/T, sD144A, sG145A and sW172Stop; 
in even yet another embodiment, sN40S, sC69Stop, sM75I, sL88P, sTl ISA, sWi82STOP, 
sWl96L, SY206H and sY225F; in even stiU another embo<Mment, slSlM and sP214Q; in 
another embodiment, sFS3S, sL173F and sW199L; ia a further embodiment, sI126T, 
sK160R, .sS174N, sAi84V, sW196L, sS2iON, sF/C220L and sY221G; m yet another 

15 embodiment, sC69Stop/C, sC76Y sIllOV/I, sY134N, sW172StopA¥, sW196Stop and 
SS207R; in still another embodiment, rtK32, rtN33, rtP34, rtH35 and rtT37; ux even yet 
another embodiraent, rtP59, rtK60, rtF61, rtA62 and rtV63; in even still another 
embodiment, rtD83, rtV84, rtS85, rtA^, TtY89, rfH90 and rtr/L91; in another 
embodiment, r£P177, r£F178, rtL179, rtLlSO, rtAlSl, rtQ182, rtF183 and rtT184; in a 
C-. 20 further embodiment, rtM204 and rtY203; in yet another embodiment, rt235, rt236, rt237, 
rt238 and rt239 in still another embodiment, rt247, Tt248, rt249, rt250 and rt251; and m 
even yet another embodiment,K32M/F/T/S/TAVA^WA/R/N/D/CyQ/E/G/B/I^ 
N33D/C/Q/E/G/H/Iyl/K7M/F/P/S/TAV/YA^/A/R/deietion; 
P34S/TAVA"A^/A/Rm/D/C/Q/E/G/H/I/L/KMa^ 

25 H35I/t/KyM/^/P/S/T/W/YWA/R/N/D/a^ 

T37W/YA^/A/El/N/D/aQ/E/G/H/I/I/KM/F^^^ 
P59S/TAV/YA^/A/R/N/D/C/Q/E/G/HyiM7M^ 
KeOM/F/P/S^AV/YWAjTElW/D/aQ/E/G/B^ 
F61P/S/TAV/yA?-/A/R/H/D/C/Q/B/G/H7IMyWdeletion; 

30 A62Rm/D/aq/WG/m/L/KmrBfP/S/TfW/Y/V/d&le^an; 
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DZ3C/Q/WG/Bm./KM/F/P/Sn/W/Y/V/AmJN/demQn; 
VS4A«yN/D/C/Q/E/G/H/I/IVK/M^ 
S85TAV/YA^/A/R/N/D/C/Q/E/G/Hyi/L/K/N^ 
A86RyN/D/C/Q/E/G/Hm./K7M/F/P/S/T/WA^Wdeletion; 
5 Y89V/AyR7N/D/C/Q/E/G/H/I7L/KM/F/P/S/TAV'/<ieletion; 
H90m.fKm/F/P/S/r/W/Y/V/AMm/D/aQfB/G/d&letion-, 
]yL91K7MyF/P/S/TAVArA^/A/R/N/D/C/Q/E/G/H/deletion^ 
P177S/TAV/YA^/A/R/N/D/aQ/E/G/HZI/L/EC^^ 
F178P/S/T/W/YA^/A/RM/D/C/Q/E/G/H/LI7^^ 

10 L179K/M/F/P/S/r/W/YA^/A/R/N^ 

UZ0KM/FfP/Sn:/Wrf/V/Amn^/D/aQ/E/G/m/6eletiovi 
Am^/D/aQ/WGfH/mjK/M/F/P/SnW/Y/V/deledon; 
Q 1 S3B/GfHnn./KM/F/P/S/T/W/YrV/Amm/D/ad&lQtion; 
F183P/S/TAV/YmA/R/N/D/C/Q/E/G/H/I/UK/^^ 

15 TlS4WA^A^/A/R/N/©/C/Q/E/G/H/I/L/K7M/F/^^^ 

Y2Q3Y/Amm/D/aQm/G/BmJKM/F/P/SrTm/6elcnon; 
ya04m/S/Tm/YmAm/1<^/D/C/Q/WG/HmJK/ddietion; 
l235Jmm/P/S/TrW/Y/V/A/Rmm/aQnBJG/En/dGleiioii; 
. m36D/aQ/WG/HmJK/M/F/?JSnmrf/V/A/R/delsdotK 

20 T237WA^A^/Aj^RyT>J/D/aQ/E/G/GHM^ 

P237S/T/W/YA^/A/R/N/D/C/Q/E/G/H/I/L/K/M/F^^^^ 
N238D/C/Q/E/G/H/I/L/KyM/F/P/S/TAVA^A^/A/Et/deletion; 
mSSI/ITK/M/F/P/S/TAVA^WA/R/N/D/C/Q/E/G/deletion; 
A238R^/D/C/Q/E/G/H/I/L/K7M/F/P/S/TAVA^W^ 

25 S239TmrrmAm<^/D/C/QmG/H/mJKM/F/P/delQtioB; 
Q23&E/G/BmJKm/FfB/S/Tm/Y/y/AJBJNm/adel&don', 

'K239i^misnr^r^mAmmfDiciQrEJG/wmjdj&ie^on; 

L247K7M/F/P/S/T/W/YA^/A/R/mD/C/Q/E/G/H/I/deleti^^ 
N248D/C/Q/E/G/H/I/L/K/MyF/P/S/T/W/YA^/A/R/deletion 
30 H24SI/iyKMF/P/S/TAVA^A^/A;RM/D/C/Q/E/^^ 
F249P/S/T/WAr"A7/A/I^^/D/C/Q/E/G/Hm7K7M/d^^^ 
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M250F/P/S/rAVArA^/A/R/N/D/CyQ/B/G/EDa)G^ 

V25 lA/RyN/D/CyQ/E/G/EI/I/I/K7^ 

5 Accordingly, another aspect of the present invention contemplates a method for 
determining whether an HBV strain exhibits reduced sensitivity to a nucleoside or 
nncleotide analog or other potential anti-HBV agent, said method comprising isolating 
DNA or corresponding mRNA from said HBV and screening for a mutation in the 
nucleotide sequence of the envelope genes or DNA polymerase gene selected from, in one 

10 embodiment, rtS21A, rtL122F, rfN124H, rtH126R, rtT2SN, rfPlSOQ, rtD131N and 
rtY135G; in another embodiment, rt/iSr/S/r/IW53D, rtY126Q, rtLlSOM, rtS202G, rtI204V 
and rtI235I/M; in a further embodiment, rfN53D, rtY54H, rtS57P, rtL9n, rtS116P, 
riF122L, rtY124H, rtV134D, rtY141Y/F, rtL145M, itFlSlFAT, rtAlSlT, rtK212R, 
rtL2l7R, rtS219A, rflSr236T and rtN238D; in yet another embodiment, rtS78T, rtV84M, 

15 TtY126C, rtVl91I, rtM204I and rtV214A; in still another embodiment rtH90D and 
rtL/F108L; in even yet another embodiment, rtL157L/M, rtAlSlV and rtV207I; in even 
stin another embodiment, rtLSOV, rtP109S, rtI163V, rtL229M and rtNyH/A/S/Q238K; in 
another embodiment, rtS78S/T, rtN118N/S, rtNi39N/K, itV142E, rtAlSlA/T, rtI204M, 
rtQ/P/S/Stop215Q, rtE218K/E and itN238N/H; in a further embodiment, sP120T, sM125T 

20 and sT127A; in yet another embodiment, sTl ISR, sM133T, SF134V, sI195M, sS207R and 
SY225Y/C; in stiU another embodiment, sS126T, sM133L/M, sS143S/T, sD144A, sG145A 
and sW172Stop; in even yet another embodiment, sN40S, sC69Stop, S1VI75I, sL88P, 
sTllSA, SW182STOP, sW196L, sY206H and sY225F; in even still another embodiment, 
sl81M and sP214Q; in another embodiment, sF83S, sL173F and sW199L; in a further 

25 embodiment, sII26T, sK160R, sS174H sA184V, sW196L, sS210N, sF/C220L and 
SY221C; in yet another embodiment, sC69Stop/C, sC76Y sIllOV/I, sY134N, 
sW172StopAV, sW196Stop and sS207R; in still another embodiment, rtK32, rtN33, rtP34, 
, r1H35 and rtT37;.in even yet another embodiment, rtP59, rfKeO, rtF61, itA62 and rtV63; in 
even still another embodiment, rtD83, rtV84, rtS85, rtAS6, rtY89, rtH90 and rtI/L91; in 

30 another embodiment, rtP177, rtF178, rtL179, rtLlSO, rtAlSl, rtQ182, rtF183 and rtT184; 
in a further embodiment, rtM204 and rtY203; in yet another embodiment, rt235, rt236, 
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rt237, rt238 and rt239 in still another embodknent, rt247, rt24S, r{249, rt250 and rt251; and 
in even yet another embodiment, 

02MyT'/P/S/T/W'A7V/A/R;N/D/C/Q/E/G/H/I/L/deletion: 
N33D/C/Q/E/G/H/iyL/KyM/F/P/S/TAVA^A^/A/R/deIetxon 
P34S/T/W/YWA/R/N/D/C/Q/E/G/H/I/L/K/1S^ 
H35I/iyK/M/F/P/S/TAVAr'WA/RyN/D/C/Q/E/G/del^ 
T37W/YA^/A/El/N/D/C/Q/E/G/H/I/L/^^ 
T59Snm/Y/V/A/Rm/D/C/Q/WG/B/I/L/K/M/F/de^^^ 
K60M/F/P/S/T/W/YA^/A/RM/D/C/Q/E/G/IJ^^ 
F61P/S/TAV/YA^/A/R/N/D/aQ/E/G/Ei/W/^^ 
A62R/N/D/aQ/E/G/H/I/UK/M/F/P/S/TAV^^A^/deietio 
V63A/R/N/D/C/QyE/G/H/iyi7mf/^ 
D83C/Q/1B/G/Hyi/L/K/M/F/P/S/TA\^A^A^/A/RyN/deletioii; 
V84AyR/N/D/C/Q/E/G/H/I/L/K/M/F/P/S/TAV/Y/deletion;^ 
S85T/WA^A^/AyR/N/T>/C/Q/E/G/H/I/L/KyiV[/F 
A86IW>I/D/C/Q/E/G/H/IM7M/F/P/S/T/W/yA^^^ 
YS9YJA/RmfD/C/Q/WG/BmUK/M/F/P/Snm/d^^ 
H9.01/L/EC/M/F/P/S/TAV'/yA^/A/R/N/^^ 
I/LPlK/M/F/P/SyTAV/YA^/A/R/N/D/C/Qm^ 
P 1 77S/TAVA^A^/A/R/N/D/C/Q/E/G/Hm/KyM^ 
F 1 78P/S/TAV/YWAyR/N/D/C/Q/E/G/H/I/iyK/M/deletion; 
LI 79K;M/F/P/S/T/WA^A^/Ayi?/N/D/C/Q/E/G/H/I/deleti 
LI 80K/M/F/P/S/TAVA^WA/R/N/D/C/Q/E/G/H/I/deletio 
A181R/N/D/C/Q/E/G/H/I/L/K/MyF/P/S/TAV/YA^/de 
Q183E/G/H/I/L/K/M/F/P/S/TAVArA^/Aj'R^ 
. FX 83P/S/TAVArWAyRyN/D/C/Q/E/G/H/]yL/K/K^ 
Tl 84W/Y/V/A/R/N/D/aQ/WG/Hn/UK/M/F/P/S/d^ 

M204F/P/S/TAVA^A^/A/R/N/T)/C/Q/E/G/H/I/L/K/deletion; 
L235K/M/F/P/S/TAV/YA^/A/R/N/D/C/Q/E/GyH/I7deletio^^ 
N236D/aQ/E/G/H/I/L/KyM/F/P/S/TW/yA^/AyR/deleti 
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TlSm/Y/V/A/R/N/D/aQm/G/H/I/UK/M/F/P/S/deleUoi^ 

T237Sn/W/Y/V/Am/N/D/C/Qm/G/BmJKmJFm&iion', 

N238D/C/Q/E/G/H/I/I7KMMP/S/T/W7^ 

m38I/L/KyM/F/P/S/TAV7irWA/R/N/D/C/Q/E/G/deletion 

A23 SRTN/D/C/Q/E/G/H/ITL/KyM/F/P/S/T/WA?'^ 

S239TAVA^A^/A/RyN/D/C/Q/WG/H/I/L/Ky^ 
;. Q238WG/HmJK/M/F/P/Sn/W/Y/V/Am/i^/D/C; 
.K239M/F/P/S/Tm/Y/V/A/R/N/D/aQ/E/G/Hn/L; 
. I^47K/M/F/T/S/T/W/YA^/A/RjN/D/C/Q/E/G/H/I; 

m48mJKm/F/P/srT/w/Yfy/Amm/D/c/^/E/G-, 
¥249?/srsm/Y/v/A/Rm/D/aQfWG/Hn/LfKm-, 
Mzso^/p/s/rm/YmAmm/D/c/Qm/G/m/L/K; 

G25 IHA/UK/M/F/P/S/TWATWAyR/N/D/C/QE; and 

V251A/R/N/D/C/Q/E/G/H/1/UK7M^ or combinations thereof or an 

equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TW, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
IMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV and/or optionally other nucleoside or 
nucleotide analogs or oliier anti-HBV agents or combination thereof, 

The detection of amino acid varmnts of DNA polymerase is conveniently accomplished by 
reference to the amino acid sequence shown in Fonnulae I and n. The polymorphisms 
shown represent the variations shown in various databases for active pathogenic HBV 
strains. Where an HBV variant comprises an amino acid diflforent to what is represented, 
then such an isolate is considered a putative HBV variant having an altered DNA 
polymerase activity. 

The present invention further contemplates agents which inhibit ADV, LMV, TFV, or 
FTC, or ADV and LMV, ADV aud TFV, LMV and TFV, FTC and ADV, FTC and TFV, 
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FTC and IMV, or ADV and LMV and TFV, or ADV and FTC and TW, TFV and FTC 
and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV resistant HBV 
variants. Such agents are particularly useful if long term treatment by ADV, LMV, FTC 
and/or TFV and/or optionally other nucleoside analogs or mxcleotide analogs such as TFV 
5 is contemplated by the clinician. The agents may be DNA or RNA or proteinaceous or 
non-proteinaceous chemical molecules. Natural product screening such as from plants, 
coral sand microorganisms is also contemplated as a useful potential source of masldng 
agents as is the screeaaing of combinatorial or chemical libraries. The agents may be in 
isolated form or in the foim of a pharmaceutical composition or fonnulation and may be 
10 administered in place of or sequentially or simultaneously With a nucleoside or nucleotide 
analog. Furthermore, rationale drug design is contemplated including solving the crystal or 
NMR stmcture of, for example, HBV DNA polymerase and designing agents whicih can 
bind to the enzyme's active site. This approach may also be adapted to other HBV 
components. 

15 

Accordingly, another aspect of the preseat invention contemplates a method for detecting 
an agent which exhibits inhibitory activity to an HBV which cExhibits resistance or 
decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
20 TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV and/or optionally other nucleoside or nucleotide 
analogs or other anti-HBV agents or combination tiiereof, , said mefthod comprising: 

generating a genetic constract comprising a replication competent-effective 
25 amoxmt of the genome firom said HBV contained in a plasmid vector and then transfecting 
said cells with said oonstnict; 

contacting said cells, before, during and/or after transaction, with the agent to 

be tested; 

30 
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culturing said cells for a time and under conditions sufiplcient for the HBV to 
replicate» express genetic sequences and/or assemble and/or release Yinis or virus-like 
particles if resistant to said agent; and 

subjecting the cells, cell lysates or culture supernatant fluid to viral- or viral- 
component-detection means to determine whether or not the virus has replicated, expressed 
genetic material and/or assembled and/or been released in the presence of said agent. 

Still another aspect of the present invention provides a method for detecting an agent 
vi^bich exhibits inhibitory activity to an HBV Vvrhich exhibits resistance or decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, UVEV and 
TFV, FTC and ABV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV and/or optionally other nucleoside or nucleotide analogs or other anti- 
HBV agents or combination thereof , said method comprising: 

generating a genetic construct comprising a replication competent-effective 
amount of the genome from said HBV contained in or fused to an amount of a baciolovirus 
genome effective to infect cells and then infecting said cells with said construct; 

contacting said cells, before, during and/or after infection, wi& the agent to be 

tested; 

CTjlturing said cells for a time and under conditions sufficient for the HBV to 
25 r^licate, express genetic sequences and/or assemble and/or release virus or virus-like 
particles if resistant to said agent; and 

subjecting the cells, cell lysates or culture supernatant fluid to vkal- or viral- 
conrponent-detection means to determine whether or not the virus has replicated, expressed 
30 genetic material and/or assembled and/oi been released in the presence of said agent; 



. 20 
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Preferabiy, the HBV genome is stably integrated into the cells' genome. 

Particularly useful cells are 2.2.15 cells (Price et al, Proc. Natl Acad. Sci. USA 86(2J): 
8541-S544, 1989 or AD cells (also known as HepAD32 cells or HepAD79 cells [Ying et 
5 al.. Viral Hepat. 7(2): 161-165,2000. 

Whilst the baculovirus vector is a particularly useful in the practice of the present 
invention, the subject invention extends to a range of other vectors such as but not limited 
. to adenoviral vectors. 

10 

The present invention further extends. to cell lines (e.g. 2.2.15 or AD cells) carrying genetic 
constructs comprising all or a portion of an HBV genome or a gene or part of a gene 
there&om. 

15 The present invention also provides for the use of the subject HBV variants to screen for 
anti-viral agents. These anti-viral agents inhibit the virus. The term "iohibif includes 
antagonizing or otherwise preventing infection, replication, assembly and/or release or any 
intermediate step. Preferred anti-viral agents include nucleoside or .nucleotide analogs or 
anti-HBV agents, however, the present invention exteads to non-niicleoside molecules. 

20 

In addition, rational drug design is also contemplated to identify or generate chemical 
molecules which either mimic a nucleoside or which interact with a particular nucleotide 
sequence or a particular nucleotide. Combinatorial chemislry and two hybrid screening are 
some of a number of techniques which can be employed to identify potential ther^eutic or 
25 diagnostic agents. 

In one example, the crystal structure or the NMR structure of polymerase or the surface 
antigen is used to rationally design small chemical molecules likely to interact with key 

regions of the molecule required for function and/or antigenicity. Such agents may be 
30 useful as inhibitors of polymerase activity and/or may alter an epitope on the surface 
antigen; 
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Sevexal models of the HBV polymerase have been prepared due to the similarity with 
reverse transcriptase" ftom HIV (Das et al. J. Virol 75(10): Am\-All^, 2001; 
Bartholoraeusz et al, Mervirology 40(5-6): 337-342 1997; AUen et al. Hepatology 27(6): 
1998). The models of the HBV polymerase can be used for the rational drug 
design of new agents effective against HBV encoding the resistant mutations as well as 
wild type; virus. The rational drug that is designed may be based on a modification of an 
existing, antiviral agent such as the agent used in the selection of the HBV encoding the 
mutations associated with resistance. Viruses or clones expressing HBV genomic material 
encoding the mutations may also be used to screen for new antiviral agents. 

In an alternative embodiment, the present invention also contemplates a method for 
detecting an agent which exhibits inhibitory activity to an HBV polymerase in an in vitro 
polymerase assay. The HBV polymerase activity can be examined using established assays 
(Gaillard et al, Aittimicrob Agents Chemother. 46(4): 1005-1013, 2CK)2; Xiong et al, 
Hepatology 28(6): 1669-1673, 1998). 

• As indicated above, microarray technology is also a useftd means of identifying agents 
which are capable of interajctmg with defined. HBV internal or external components. For 
example, arrays of HBV DNA polymerase or peptide jSragments thereof carrying different 
amino acid variants may be used to screen for agents which are capable of binding or 
otiierwise interacting with these molecules. This is a convenient way of detennining the 
differential binding patterns of agents between HBV variants. Arrays of antibodies may 
also be used to screen for altered HBsAg molecules. Micro arrays are also useful in 
proteomic analysis to identify molecules such as antibodies, interferons or cytoldnes which 
have an ability to interact with an HBV component Microairays of DNA and RNA 
molecules may also be employed to identify sense and antisense molecules for genetic 
regions on the HBV genome or transcripts thereof. 

The above methods, are particularly useful in identifying an inhibitor of an HBV resistant 
to of exhibiting reduced sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
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and TFV, LMV and TFV, FTC and ADV, FTC and TFV. FTC and LMV, or ADV and 
IMV and TFV, or ABV and FTC and TFV. TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV and/or optionally other nucleoside or 
nucleotide analogs or other anti-HBV agents or combination thereof. The present invention 
5 extends, therefore, to compositions of the inhibitors. The inhibitors may also be in the fonn 
of antibodies or genetic molecules such as ribozymes, antisense molecules and/or sense 
molecules for co-suppression or the induction of RNAi or may be other nucleoside or 
nucleotide analogs or other anti-HBV agents or derivatives of known analogs; Reference to 
RNAi includes reference to short, interfering RNAs (siRNA). 

10 

The term "contpositian" includes a "pharmaceutical composition" or a formulation. 

The inhibitor is referred to below as an "active ingrediCTif' or "active compound" and may 
be selected fiom the list of inhibitor given above. 

15 

The composition may include an antigemc component of the HBV, a defective HBV 
variant or an agent identified through natural product screemng or rational drug design 
(including combinatorial chemistry). : " 

20 Pharmaceutically acceptable carriers jasxd/ox diluents include any and all solvents, 
dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption 
delaying agraits and the like. The use of such media and agents for pharmaceutical active 
substances is well known in the art. Except insofar as any conventional media or agent is 
incompatible with the active ingredient, vise thereof in the therapeutic compositions is 

25 contemplated. Supplementary active ingredients can also be incorporated into the 
compositions. 



TTie pharmaceutical composition may also comprise genetic molecules such as a vector 
capable of transfecting target cells where the vector carries a nucleic acid molecule capable 
30, of encoding an aspartyl protease inhibitor. The vector may, for example, be a viral vector. 
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Pharmaceutical forms suitable for injectable use include sterile aqueous solutions (where 
water soluble) and sterile powders for the extemporaneous preparation of sterile injectable 
solutions. It must be stable under the conditions of manufecture and storage and must be 
preserved against the contaminating action of mioroorg^sms such as bacteria and fbngi. 
The carrier can be a solvent or dilution medium comprising, for example, water, ethanol, 
polyol (for example, glycerol, propylene glycol and liquid polyethylene glycol, and the 
lilce), suitable mixtures thereof and vegetable oils. The proper fluidity can be maintained, 
for example, by the use of superfactants. The preventions of the action of microorganisms 
can be brougjit about by various anti-bacterial and anti-fungal agents, for example, 
parabens, chlorobutanol, phenol, sorbic acid, ihimierosal and the like. In many cases, it 
will be preferable to include isotonic agents, for example, sugars or sodium chloride. 
Prolonged absorption of the injectable compositions can be brougjht about by the use in the 
compositions of agents delaying absorption, for example, aluminium monostearate and 
gelatin. 



Sterile injectable solutions are prepared by incorporating the active compounds in the 
required amount in the appropriate solvent with the active ingredient and optionally other 
active ingredients as required, followed by filtered sterilization or other appropriate means . 
of sterilization. In the case of sterile powders for the preparation of sterile injectable 
20 solutions, suitable methods of preparation include vacuum drying and the freeze-drying 
technique which yield a powder of active ingredient plus any additionally desired 
ingredient. 



Wien the active ingredient is suitably protected, it may be orally administered, for 
25 example, with an inert diluent or with an assimilable edible carrier, or it may be enclosed 
in hard or soft shell gelatin c^siile, or it may be compressed into tablets. For oral 
therapeutic administrarion, the active ingredient may be incorporated with excipients and 
used in the form of ingestible tablete, buccal tablets, troches, capsules, elixirs, suspensions, 
syrups, wafers and the like. Such compositions and preparations sihould contain at least 1% 
30 by weight of active compound. The peaccentage of the coinpositions and preparations may, 
of course, be varied and may conveniently be between about 5 to about 80% of tiie weigjit 
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of tiie imit. The amount of active conqjound in such ther^eutically usefiil compositions is 
such that a suitable dosage will be obtained. Preferred compositions or preparations 
according to tibe present invention are prepared so that an oral dosage unit forai contains 
between about 0.1 \xg and 200 mg of active compound. Alternative dosage amounts 
5 include from about 1 fig to about 1000 mg and from about 10 {ig to about 500 mg. These 
dosages may be per individual or per kg body weight. Administration may be per hour, 
day, week, month or year. 

The tablets, troches, pills, capsules and the like may also contain tiie components as listed 
10 hereafter. A binder such as gum, acacia, com starch or gelatin; excipients such as 
dicalcium phosphate; a dismtegrating agent such as com starch, potato starch, alginic acid 
and the like; a . lubricant such as magnesium stearate; and a sweetening agent such as 
sucrose, lactose or saccharin may be added or a flavouring agent such as peppermint, oil of 
wintergreen or cherry flavouring. When the dosage unit form is a capsule, it may contain, 
15 in addition to materials of the above type, a liquid carrier. Various other materials may be 
present as coatings or to otihenvise modify the physical form of the dosage unit. For 
instance, tablets, pills or capsules may be coated with shellac, sugar or both. A syrup or 
elixir may contain the active compound, sucrose as a sw^tening agent, methyl and 
propylparabens as preservatives, a dye and a flavouring. Of course, any material used in 
20 preparing any dosage unit form should bej>harmaceutically pure and substantially non- ' 
toxic in the amoimts employed. In additioii, the active conq)ound(s) may be incorporated 
into sustained-release preparations arid formulations. 

As stated above, the present invention fiirther extends to an isolated HBsAg from Hie HBV 
25 variants herein described. More particularly, the present invention provide an HBsAg or a 
recombinant form tihereof or derivative or chemical equivalent thereof. The isolated 
surface component and, more particularly, isolated surface antigen or its recombinant,, 
derivative or chemical equivalents are useful in the development of biological 
compositions such as vaccine formulations. 

30 



wo 03/087351 



PCT/AU03/00432 



-71- 

Yet another aspect of ihe present, invention provides a composition comprising a variant 
HBV resistant to ADV, LMV, TFV, or FTC, or ADV and IMV, ADV and TFV, LMV and 
iPV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV and^or optionally other nucleoside or nucleotide analogs or other anti- 
HBV agents or an HBV surface antigen from said variant HBV or a recombinant or 
derivative form thereof or its chemical equivalent and one or more pharmaceuticaily 
acceptable carriers and/or diluents. Such a composition may be regarded as a therapeutic 
composition and is useful in generating an immune response including a humoral response. 
Generally, the HBV variants are "defective" and in themselves are unable to cause a 
sustained infection in a subject. 

As indicated above, antibodies may be generated to tihe mutant HBV agents and used for 
passive or direct vaccination against infection by these viruses. The antibodies may be 
generated in humans or non-human animals, in the case of the latter, the non-human 
antibodies may need to be deimmimized or more specifically humanized prior to use. 
Deimmurdzed may include, for example, grafting comphmentaiity determining regions 
(CDRs) from the variable region of a murine or non-human animal anti-HBV antibody 
onto a human consensus fragment antibody binding (Fab) polypeptide. Alternatively, 
amino acids defining epitopes in the variable region of the antibody may be mutated so that 
the epitopes are no longer recognized by the human MHC n conq>lex. 

-Insofar as ribozyme, antisense or co-suppression (RNAi) or siElNA or complexes thereof 
repression is concerned, this is conveniently aimed at post-transcription gene sUencing. 
DNA or RNA may be administered or a complex comprising RNAi or a chemical analog 
thereof specific for HBV mKNA may be employed. 

All such molecules may be incorporated into phannaceutical compositions. 
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la aaother embodiment, the preseaat invention provides a biological composition 
comprising a variant HBV or an HBsAg or L, M or S proteins fix>m said variant HBV or a 
recombinant or derivative form thereof or its chemical equivalent 

5 Generally, if an HBV is used, it is &st attenuated. The biological composition according to 
tibis aspect of the present invention generally fnrther comprise one or more 
phannaceutically acceptable carriers and/or diluents. 

The biological composition may comprise HBsAg or like molecule from one HBV variant 
10 or the composition may be a codctail of HbsAgs or L, M or S proteins or like molecules 
from a range of ADV- and/or LMV- and/or, FTC- and/or TFV-resistant HBV variants. 
Similar inclusions apply vi^here the composition comprises an HBV. 

The present invention is further directed to the use of defective HBV variants in the 
15 manufacture of therapeutic vaccines to vaccinate individuals against infection by HBV 
strains having a particular nucleotide sequence or encoding a particular polymerase or 
surface antigen or L, M or S proteins. 

Examples of suitable vaccine candidates are defective forms of HBV variants comprising a 
20 mutation selected from, in one embodiment, rtS21 A, rtL122F, r£N124H^ rtH126R, rtT28N, 
rtPlSOQ, rtDlS.lN and rtY135C; in , another embodiment, rt/N/S/T/IV53Di rtY126Q, 
rtLlSOM, rtS202G, rtr204V and rtI235I/M; in a further embodiment, rtN53D, rtY54H, 
rtSSTP, TtL91I, rtS116P, rtF122L, rtY124H; rtV134D, rtY141Y/F, rtL145M, rtFlSlFA^, 
rtAlSlT, rtK212R, rtL217R, rtS219A, rtN236T and rtN238D; in yet another embodiment, 
25 rtS7ST, rtV84M, rtY126C, rtV19H, rtM204I and rtV214A; in still another embodiment 
riH90D and rtL/FlOSL; in even yet another embodiment, rtL157L/M, rtAlSlV and 
rtV207I; in even still another embodiment, rtLSOV, rtP109S, rtI163V, rtL229M and 
itN/H/A/S/Q238K; in another embodiment, rtS78S/T, rtN118N/S, rtN139N/K, rtV142B, 
rtA181A/T,- rtI204M, rtQ/P/S/Stop215Q, rtE218K/E and rtN238N/H; in a further 
30 embodiment, sF120T, sM125T and sT127A; in yet another embodiment, sTllSR, 
SM133T, SF134V, sI195M, sS207R and aY225Y/C; in still another embodiment, sS126T, 
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SM133L/M, SS143S/T, sD144A, sG145A and sW172Stop; in even yet another 
embodiment, sN4QS, sC69Stop, 5M75I. sL88P» sTUSA, sW182STOP, sW196L, sY206H 
and SY225F; in even still another embodiment, slSlM and sP214Q; in another 
embodiment, sF83S, sH73F and sW199L; in a fbrthex embodiment, sI126T, sK160R, 
sSl74N, SA184V, sW196L, sS210H sF/C220L and sY221C; in yet another embodiment, 
sC69Stop/C, SC76Y sIllOV/I, sY134N, sW172Stop/W, sW196Stop and sS207R; in stUl 
another embodiment, rtK32, rtN33, rtP34, rtH35 and rtT37; in even yet another 
embodiment, rtP59, rtK60, rfF61, rtA62 and rtV63; in even still another embodiment, 
.,.rtD83, ityS4, rtS85, rtA86, rtY89, rtH90 and rt]/L91; in another embodiment, rtP177, 
i rfF178, rtL179, rtLlSO, jrtAlSl, rtQ182, rliF183 and rtT184; in a further embodiment, 
rtM2G4 and rtY203; in yet another embodiment, rt235, rt236, rt237, rt238 and rt239 in still 
another embodiment, rt247, rt248, rt249, rt250 and rt251; and in even yet another 
embodiment, 

K32M/F/P/S/TAV/YWA/R/N/D/C/Q/WG/H/3/L/deleti^^^ 
mSD/C/Qm/Q/RmJIUM/F/P/S/T/W/Y/V/Am/delQtion; 
?34Snm/YmAmm/D/C/Qm/G/HmjKJM/F/dcleiion; 
H35I/I7K/NlAF/P/S/TAV/YA^/A/Rm/D/C/Q/E/G/deletion; 
T37W/Y/V/A/BJN/D/aQ/mG/HmjKmn?/P/S/del&ti<m; 
P59S/T/WA^A^/AyRyNyD/C/Q/E/Gm/l/3L/K^^ 

F61P/S/TAV/YWA/RM/D/C/Q/WG/H)T/UK^ 

A62R/Nn)/aQ/E/G>0EI/I/l^^ 

V63A/RyN/D/C/Q/E/G/Hyi/L/K/M/F/T/S/T/W 

D83C/Q/E/G/H/I/L/KM/F/P/S/TAVArAA/A/R/N/deletion^ 

V84A/R/N/X>/C/Q/E/G/H/T/L/KM^/P/S/TAVA^/de^ 

S85TAV/YA^/A/R/N/D/C/Q/E/G/HA[/^/^^ 

A86R>WD/C/Q/E/G/aa7iy^^ 

Y89V/A/R/N/D/C/Q/E/G/H/I/L/KM/F/P/S/TAV/del^^^ 

H90ia./KM/F/P/S/T/W/YA^/A/RyN/^^ 

m.9lKn^m/p/s/T^w/YmA/Rm/D/aQm/G/E/delG^ion', 

P177S/TAV'/YWA/R/K/D/C/Q/E/G/H/Liy^^ 
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A18 IR/N/D/C/Q/E/G/H/I/L/K/M/F/P/S/rAV/YA^/dd 
5 Q183E/G/H/I/I/K/M/F/P/S/T/WA^/V/AyR^ 

F183P/S/T/WA^A^/A/R/N/i:>/C/QMG/H/I/I7K7M^ 

T184W/yWA/RyN/D/C/Q/E/G/H/I>l./K/M/F/^ 

Y203V/Aiai/N/D/C/Q/E/G/H/I/MC/^ 

M2O4F/P/S/T/WArWAm>^/D/C/Q/0G/H/La^deleti^ 
10 I^350Vl^/P/S/TAV/YA^/A/RyN/D/C/Q/E/G/H/I/deleto^ 

N236D/C/Q/E/G/H/ia:iK/M7F/P/S/TAVA^A^/i^ 

T237WA?'A^/A/IW^/D/C/Q/E/'G/H/IyT:j'^^ 

P237S/TAVA^A^/A/El/N/D/C/Q/E/G/H/LXyK^M/^ 

N238D/C/Q/E/G/H/I/L/K7MyF/P/S/TAV/YA^/A/R/deletion; 
15 H2381/iyK7M/F/P/S/TA\^A7V/A/R/N/D/C/Q/E/G/deleti 

A238RyN/D/aQ/WG/H/ia7K^M/F/P/S/T 

S239TAV/YA^/A/R/N/15/C/Q/E/G/Hy]/L«^ 

Q238E/G/Hyi/L/K/lVl/F/P/S/T^ 

K2391^/P/S/TAV'/YmA/RyN/D/C/Q/WG/H/l/iyd 
20 L247K/MJFfP/Sn/Wnr/V/A/R/N/D/OQ/WG/H/Vd&ledon^ 

N248D/C/Q/E/G/H/I/I/KyM/F/P/S/r/W/yA7/A^ ' 

m48I/iyK7M/F/P/S/TAVA^A^/AyR/N/D/C/Q/E/G/dele^ 

F249P/S/TAV/YA^/A/RyN/D/C/Q/E/G/HA[/L/^^ 

M250F/P/S/T/W/YA^/Am/N/D/C/Q/E/G/EM/XyK/deletion; 
25 G251HmJKJM/F/P/Sn:/WfY/V/A/R/^fD/C/Qm;sad 

V251A/Ri'NyD/C/Q/E/G/H/I/L/K/M/F/P/S/TAVA^M^^ or a combination of two or. 

more mutations. 



30 



Iq one embodiment, for example, an HBV variant may be identified having a paitionlar 
mutation in its polymerase conferring resistance or . decreased sensitivity to a nucleoside 
analog. This variant may then be mutated to render it defective, i.e. attenuated or unable to 
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cause infection. Such a defective, nucleoside analog-resistant virus may then be used as a 
therapeutic vaccine against virulent viruses having the same mutation ia its polymerase. 

The subject invention extends to kits for assays for variant HBV resistant to ADV, IMV, 
TFV, or FTC, or ADV and IMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV.. Such 
kits may, for example, contain the reagents from PCR or other nucleic acid hybridization 
technology or reagents for immunologically hased detection techniques. A particularly 
useful assay includes the reagents and components required for hnmobilized 
oligonucleotide- or oligopeptide-mediated detection systems. 

Still another aspect of the present invention contemplates a method for determining the 
potential for an HBV to eachibit reduced sensitivity to ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV and/or optionally other 
nucleoside or nucleotide analogs or o1h.er auti-HBV agents or combkiation thereof, said 
method con^rising isolating DNA or corresponding. mRNA from said HBV and screening 
for a mutation in the nucleotide sequence encoding HBV DNA polymerase resulting in at 
least one amino acid substitution, deletion and/or addition in any one or more of dom.ains F 
and G, and domains A through to E or a region proximal thereto of said DNA polymerase 
and associated with resistance or decreased sensitivity to ADV, LMV, TFV, or FTC, or 
ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and 
LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, 
ADV and LMV and FTC, or ADV and FTC and LMV and TFV, wherein the presence of 
such a mutation is an indication of the likelihood of resistance to said ADV, LMV, TFV, or 
FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV. 
FTC and LMV. or ADV and LMV and TFV, or ADV aod FTC and TFV, TFV and FTC 
and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV. 
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An assessment of a potential viral variant is important for selection of an appropriate 
therapeutic protocol. Such an assessment is suitably fecilitated with the assistance of a 
computer programmed with software, which inter alia adds index values (Ivs) for at least 
two features associated with the viral variants to provide a potency value (Pa) 
5 corresponding to the resistance or sensitivity of a viral variant to a particular chemical 
compound or immunological agent. The lys can be selected from (a) the ability to exhibit 
resistance for reduced sensitivity to a particular compound or immunological agent; (b) an 
altered DNA polymerase from wild-type HBV; (c) an altered surface antigen from wild- 
type HBV; or (d) niorbidity or recovery potential of a patient. Thus, in accordance with the 
10 present invention, Ivs for such features are stored in a machine-readable storage mediimi, 
which is capable of processing the data to provide a Pa for a particular viral variant or a 
biological specimen comprising same. 

Thus, in anotiier aspect, the invention contemplates a computer program product for 
15 ass^sing the likely usefulness of a viral variant or biological sample comprising same for 
detennining an appropriate therapeutic protocol in a subject, said product comprising: 

(1) code that receives as input lyS for at least two features associated with said viral 



agents or biological sample comprising same, wherein said features are selected 



C, 



20 



from: 



25 



(a) 



(b) 
(c) 
(d) 
(e) 



the ability to exhibit resistance for reduced sensitivity to a particular 

compoimd or immunological agent; 

an altered DNA polymerase ifrom wild-type HBV; 

an altered surface antigen from wild-type HBV; 

morbidity or recovery potential of a patient; or 

altered replication edacity (increased or decreased); 



(2) 

30 



code that adds said lys to provide a sum corr^ondang to a Py for said viial 
variants or biological samples; and 
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(3) a computer readable medium that stores the codes. 

la a related aspect, the mveatloii extends to a computer for assessing the likely usefulness 
of a viral variant or biological sample comprising same in a subject, wherein said computer 
5 conaprises: 



(1) a machine-readable data storage medium comprising a data storage material 
■ encoded vwth machine-readable data, wherein said machine-readable data comprise 
Ivs for at least two features associated with said viral variant or biological sample; 
10 ^^wherein said features are selected from:- 

(a) the ability to exhibit resistance for reduced sensitivity to a particular 
compound or immunological agent; 

(b) an altered DNA polymerase from wild-type HBV; 
15 (c) an altered surface antigen from wild-type HBV; 

(d) morbidity or recovery potential of a patient; or 

(e) altered replication capacity (increased or decreased); 

(2) a working memory for storing instructions for processing said machine-readable 
20 data; 



(3) a central-processing , unit coupled , to said working memory and to said machine- 
readable data storage medium, for processing said machine readable data to provide 
a sum of said lys corresponding to aPy for said con:g>ound(s); and 

25 

(4) an output hardware coupled to said central processing unit, for receiving said Py. 



Any general or special purpose computer system is contanplated by the present invention 
and includes a processor in electrical communication with both a memory and at least one 
30 input^utput device, such as a terminal. Figure 19 shows a generaUy suitable computer 
syst«n. Such a system may include, but is not limited, to personal computers, workstations 
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or mainfirames. The processor may be a general purpose processor or microprocessor or a 
specialized processor executing programs located in RAM memory. The programs may be 
placed in RAM from a storage device, such as a disk or pre-programmed ROM memory. 
The RAM memory in one embodiment is used both for data storage and program 
execution. The computer system also embraces systems where the processor and memory 
reside in diabrent physical entities but which are in electrical coramunication by means of 
a network. 

In an alternative embodiment, the program screens for a mutation selected from, in one 
embodiment, rtS21A, rtL122F, rtN124H, rtH126R, rtT28N, itPlSOQ, rfDlSlN and 
rtY135C; in another embodiment, rt/W/S/T/]/V53D, rtY126Q, rtLlSOM, rtS202G, rtI204V 
and TG235J/M; m a further embodiment, rfN53D, rtY54H, rtS57P, rtL91I, rtSU6P, 
rtF122L, rtYI24H, rtV134D, rtY141Y/F, rtL145M, rtFlSlF/Y, rtAlSlT, rtK212R, 
rtL217R, rtS219A, rtN236T and rfN238D; in yet another embodiment, rtS78T, rtV84M, 
rtY126C, rtV191I, TfM204I and rtV214A; in still another embodiment rtH90D and 
rtL/F108L; in even yet another embodiment, rtLlSVL/M, rtAlSlV and rtV207I; in even 
still another embodiment, rtLSOV, rtP109S, rtII63V, TtL229M and rtN/H/A/S/Q238K; in 
another embodiment, rtSTSSn*, rfN118N/S,- rfN139N/K, rtV142E, rtA181A/T, rtI204M, 
rtQ/P/S/Stop215Q, rtE218K/E and rfN238N/H; in a further embodiment, sP120T, sM125T 
and ST127A; in yet another embodiment, sTl 18R, sM133T, SF134V, sI195M, sS207R and 
SY225Y/C; in still another embodiment, sS126T, sM133L/M, sS143S/T, sD144A, sGl45A 
and sW172Stop; in even yet another embodiment, sN40S, sC69Stop, sM75I, sLSBP, 
sTllSA, SW182STOP, sW196L, sY206H and sY225F; in even still another embodiment, 
si SIM and sP214Q; in another embodunent, sF83S, sL173F and sWl99L; in a fiirther 
embodiment, sI126T, sK160R, sS174N, sA184V, sW196L, sS2I0N, sF/C220L and 
SY221C; in yet another embodiment, sC69St6p/C, sC76Y sIllOV/I. sY134N, 
sW172Stop/W, sW196Stop and sS207R; in still another embodiment, rtK32, rtN33, rtP34, 
rtH35 and rtT37; in even yet another embodiment, rflP59, rtK:60, rfF61, rtA62 and rtV63; in 
even still another embodiment, r£D83, rtY84, rtS85, rtA86, rtY89, rfH90 and rtia.91; in 
another embodiment, rtP177, itFI78, rtL179, rtLlSO, rtAlSl, rtQ182, rfF183 and rtT184; 
in a ftirfher embodiment, rfM204 and rtY203; in yet another embodiment, rt235, rt236, 
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rt237, rt23 S and rt239 in still another embodiment, rt247, rt248, rt249, rt250 and vt25 1 ; and 
in even yet anotiier embodiment, 
K32M/F/P/S/T/WA7V/A/Ri/N/©/C/Q/E/G/H)1^ 
N33D/C/Q/E/G/HA/L/KmOT/P/S/T/W/YA^/A/Rydeletion; 
5 P34S/TWA^A^/A/R/N/D/C/Q/E/G/H/I/L/K/M/F/^^^ 
H35I/L/5:7M/F/P/S/TAV/YA^/A/R/N/D/C/Q/E/G/deletio 
T37WAr/V/A/R/N/D/aQ/E/G/H/I/L/K/M/F/P/S/deletion; 
F59SrTm/Y/V/A/BJN/D/C/Qm/G/m/L/K/M/P/demon; 

10 F6msrrm/Y/v/Amjm>/c/Q/WG/HmjKm/d6ie!tioii; 

A62R/N/D/C/Q/E/G/H/I/L/K7M/F/P/S/TAV/YA^^^ 
y63AfRm/D/C/Qm/GfBmJKMrP/?/S/T/W/Y/deletion; 

DBsc/qm/G/HmjKMnp/p/srr/wrr/v/AmjN/deietion; 

V84rAmj]<irD/aQnEJGfH/mJK/M/F/F/S/Tm/Y/demon; 
15 SS5Tm/Yr^/Amm/D/C/Qm/G^HmJKn^/P/dclction; 
A86R/N/D/aQ/E/GyHmVKM/F/P/S/TAV/YA^/deletion;. 

YS9y/Ammm/aQ/WG/HmjK)M/F/p/sn:/w/doi^on; 

H90iayEC/M/F/P/Sn:AV'/ymA/R/N/©/C^^ 

I/L91KyM/F/l»/S/TAV/YWA/RM/D/C/Q/E/G/H/^ 
C 20 P177S/TAV'/YA^/A/R/^^/D/C/QyE/G/^3Z[^^^ 

FIVSP/S/T/WATWA/R/ISI/D/C/Q/E/G/HMT^^ 

LI 79KAd7F/P/S/TAVA^A^/AM^/D/C/Q/E/G/Hya/deletion; 

LI SOK/M/F/P/S/TAVA^A^/A/R/N/D/C/Q/E/G/HA/deletio^ 

Al 8 IR/N/D/C/Q/E/G/H/I/L/KyM/F/P/S/TAV 
25 Q183E/GyH/I/I7KyM^/P/S/TA\^A^A^/AyR/N/^^ 

FlSSP/S/T/WAJ-WA/RyQ^/D/C/Q/E/G/HA/L/Ky^ 

T184W/Y/V/Ammm/C/Qm/G/H/I/IJKm/F/P/S/dQledoi^ 

Y203V/AyR/N/D/C/Q/E/G/lI/I/I7K^^ 

M204F/P/S/T/W/YWA/R/N/D/CyQ/E/G/Hyi^^ 
30 L235ICT\l/F/P/S/TAV/yA^/A/RyN/D/C/Q/WG/^ 

N236D/C/Q/E/G/H/I/L/K:yM/FyP/S/TAVAr^^ 
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XaSTWAi-WA/RyN/D/C/Q/E/G/BW/L^^ 

P237S/TAV-/YA^/A/E0^/D/C/Q/E/GyHMj'SL^ 

N238D/C/Q/E/G/H/I/L/FC/]V1/F/P/S/TAV^ 

H23 8I7L/K/M/F/P/S/TA\^A^A^/A/RyN/D/C/Q/E/G/deletion; 

A23SRm/U/aQm/G/BnJlJKMW/P/Snm/yfV/ddLction; 

S239TA\^A^A^/A/R/N/D/C/Q/E/G/H/I/I7K/]V^ 

Q23 8E/G/H/I/I7KjM/F/P/S/TAV/YA^/A/R>W/D/a^ 

K239Mm/P/S/Tm/Y/V/AJR/N/D/C/Q/WGm/l/Udeleti^ 

m4SJ)/C/Q/WG/imLJKMJF/P/S/T/W/Y/V/A/R/deletion; 
m4SmJKMfF/P/SrTfWnn//Amn:^/D/C/Q/E/G/ddietioTi; 
FM9P/S/T/wn/V/Ammm/aQfE/G/HmJKJWdGledoiii 
M250m/S/T/W/Y/V/A/SyNfD/C/QmfG/H/I/L/KJdelsiion-, 
G251Hm7E7M/F/P/SynrAV/YWA/RyN/D/C/Q/E; and 

V251A/WN/D/C/Q/WG/H/l/lJK/M/F/P/Sn/W/Y/dele^^ or a combination of two or 
more mutations. 

The present invention is fiirther described by the following non-liming Examples, 
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EXAMPLE 1 
Overlapping genome of HBV 

The overlapping genome of HBV is represented in Figure 1. The gene encoding DNA 
polymerase (P), overlaps the viral envelope genes, Pre-Sl and Pre-S2, and partially 
overlaps the X and core (C) genes. The HBV envelope comprises small, middle and large 
proteins HBV surface antigens. The large protein component is referred to as the HBV 
surface antigen (HBsAg) and is encoded by the S gene sequence. The Pre-Sl and Pre-S2 
gene sequences encode the other envelope components. 

EXAMPLE 2 
Patients and Treatment 

Patient A, a 48 year old Lebanese woman was initially referred for evaluation of 
thrombocjftopenia and hepatosplenomegaly. At this time the patient had abnormal LFT*s 
(ALT 67 U/L, normal <55) and the HBV DNA was 6rpg/ml (231 days prior to the start of 
treatment).. The patient was HBsAg and HBeAg positive. The ALT's fluctuated between 
50-70 lU/L from (-231 to -35 days pretreatment). ADV was commeaaced on Day 0 in a 
chnical trial on 30 mg/day. HBV DNA levels wwe reduced with ADV treatment. The 
ADV treatment was reduced to 10 mg /day (144 days, post-treatment). There was a 
problem with the randomization treatment protocol. The patient was on antiviral treatment 
for 1 month only during the second year of the treatment period. The study was completed 
on Day 679 post ADV treatment. The patient was not on ADV treatment xmtil the open 
label ADV was reconxmeiiced on Day 875 from the start of the initiai ADV treatment. This 
second pcdod of ADV treatment was given for 108 days (day 983 post initial ADV 
treatment). The HBV DNA levels remained at 7-10 pg/ml (1.96 x 10^ to 2.8 x 10^ 
copies/ml). At Day 983, ADV treatment was stopped and the patient was treated with 
LMV. 

Patient B is a male liver transplant patient. The patient has been on both sequential and 
combination antiviral therapy including HBIG, FCV+HBIG, LMV+HBIG, LMV, 
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LMV+GCV, LMV+FCV+GCV, LMV+GCV and finally LMV+ADV. The patieaat has 
been on long term ADV+LMV treatment for over 795 days. 

Patient C, is a 58 year old male. Prior to ADV treatment the patient had abnormal LFT's 
5 (ALT 240 lU/L, normal <55) and the HBV DNA was 2xl0^copies/ml. ADV was 
commenced on Day 0 in a clinical trial on 10 mg/day for two years. The average ALT 
diiring the two year clinical trial period ws 114 lU/L. However, the ALT was rising and at 
630 days after the start of ADV treatment the ALT remained high 407 lU/L. Open label 
ADV was commenced on Day 668 from the start of the initial. ADV treatment. This second 
10 period of ADV treatmemt was given for 71" days. The HBV DNA levels remained high 
during open label ADV treatment (3.7x10'* to 1.5x10^ copies/ml). The peak ALT during 
open label ADV treatment was 517 lU/L (Day 738). The next day (Day 739), ADV 
treatment wa$ stopped and the patient was treated with IJVrV. 

15 ■ EXAMPLES 

Detection of yiral Markers 

Hepatitis B surface antigen (HBsAg), hepatitis B e antigen (HBeAg), anti-HBe and 
hepatitis B core antigen (HBcAg) specific IgG and IgM were measured using 

20 commercially available immunoassays (Abbott Laboratories, North (Chicago, XL, USA). 
Hepatitis B viral DNA levels were measured using a c^ttire hybridization assay according 
to the manufacturer's directions (Digene Hybrid Capture U, Digene Diagnostics Inc., 
BeltsviUe, MD). The manufacturers stated cut-off for detecting HBV viremia in clinical 
specimens was 0.7x10* copies/ml or 2.5 pg/ml, (Hendricks et al, Am J Clin Pathol 104: 

25 537-46, 1995]. HBV DNA levels can also be quantitated using other conunercial kits such 
as Cobas amplificatio!n HBV monitor kit (Roche). 
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EXAMPLE 4 
Sequencing ofHBVDNA 

HBV DNA was extxacted from 100 \i\ of serum as described previously by Aye et al, J. 
Hepatol. 26: 1148-1153, 1997. Oligonucleotides were synthesized by Geneworlcs, 
Adelaide, Australia. Amplification of the HBV polymerase gene has been described by 
Aye et aL^ 1997, supra. 

The specific amplified products were purified using PGR purification columns from MO 
BIO Laboratories Inc (La JoUa, CA) and directly sequenced using Big Dye terminator 
Cycle sequencing Ready Reaction Kit (Perldn Elmer, Cetus Norwalk» CT). The PGR 
primers were used as sequencing primers, OSl 5'- GCC TCA TTT TGT GGG TCA CCA 
TA-3' (nt 1408-1430) [SEQ ID N0:3], TTA3 5'-AAA TTC GCA GTC CCC AAA- 
3'(nt2 128-2 145) [SEQ ID NO:4], JM 5'-TTG GGG TGG AGC CCT CAG GCT - 
3'(nt 1676- 1696) [SEQ ID NO:5], TTA4 5'-GAA AAT TGG TAA CAG CGG -3' (nt 2615- 
2632) [SEQ ID NO:6], OS2 5' TCT CTG ACA TAG TTT CCA AT 3' (nt 2798-2817) 
[SEQ ID NO:7], to sequence the internal regions of the PGR products. 

• EXAMPLES 
Analysis ofHBVDNA 

Patient A: During ADV treatment, unique HBV mutations were detected by 
sequencing (Tables 4 and 5) This includes the unique mutation at rtY135C in addition to 
the mutation at rtT128N that was present prior to ADV treatment A number of other 
unique changes were also detected in the polymerase and in the overlapping envelope gene 
(Table 5, Figures 4, 5 and 6). The unique change in the HBsAg include sP120T. These 
unique changes were compared to reference sequences from each of the seven genotypes 
A-G as well as a consensus sequence from pretreatment samples to determine unique 
changes. 
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Patient B; The HBV mtitations prior to ADY treatment and during ADV treatment are 
listed, in Table 6 and 7 and Figures 7, 8, and 9. The unique changes in the rt region of the 
HBV DNA polymerase include riN/S/T/W53D, itY126Q, rtLlSOM, rtS202G, rtI204V 
and rtI235I/M. The unique changes in the HBsAg include sTllSR, sM133T, sF134V, 

5 sI195M,sS207R,sy225Y/C. 

Patient C: The HBV mutations prior to ADV treatment and during ADV treatment are 
listed in Tables 8 and 9 and Figures 10, 11 and 12. The unique changes in the rt region of 
the HBV DNA polymerase include rtN53D, rtS116P, rfF151F/T, rfN236T and rtN238D. 
1 0 The unique changes in the HBsAg include sG145A and sW172stop. 

Patient D: The HBV miitations during ADV treatment is listed in Table 1 0 and Figures 
13, 14 and 1 5. The unique changes in the HBV DNA polymerase include rtS78T, rtV84M, 
rtY126C, rtV191I, rtN4204I and rtV214A. The unique changes in the sm^ace include 
15 . sN40S and sC69 Stop, A number of imique changes were detected after the stop codon 
mutation at codon 69 of the S gene including sM75I, sL88P, sTllSA, sW182stop, 
SW196L, SY206H and sy225F. 

Patieaat E: The HBV mutations during ADV treatment is listed in Table 1 1 and Figures 
20 16, 17 and 18. The unique changes in the HBV DNA polymerase include xtHBOD and 
rtL/FlOSL. The unique changes in the sur&ce include sI81M and sP214Q. A six nucleotide 
insertion was also detectedresulting in a two amino acid insertion in the HBV polymerase 
and envelope gene at codons rtl31 and sl22, respectively. This insertion was previously 
detected in pre-ADV samples. 

25 

EXAMPLES 
AdefovirDipivoxil (ADV) 

ADV (fomierly Bis-pom PJ.CEA)) is a potent inhibitor of HBV replication. The structure of 
30 ADV is shown in Figure 2 and its synthesis is described by Benzaria et al. J Med Chem. 
39: 4958-4965. 1996). 
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EXAMPLE7 
HBVrt mutants 

The HBV polymerase has similarities to other polymerases including HIV. Thus, 
mutations associated with resistance to antiviral agents may occur -withio the polymerase in 
functionally important regions such as the nucleotide triphosphate hinding pocket that may 
also inciiide the interaction between the DNA primer and template strand, magnesium ions 
and nucleoside triphosphates or nucleoside/ nucleotide analogs (and there vaiorus 
phosphroylated forms). Codons which are proposed to be mutated during anti-viral 
selection pressure are rtK32, rt M33, rtP34, rtH35 and rtT37 (that are upstream from the F 
domain); rt P59, rtK60, rtF61, rtA62 and rtV63 (between the F and A domains), rtD83, 
rtV84, rtS85, rtA86, rt Y89, rt H90 and rtl/LPl (within the A domain and the region 
immediately prior to and after), rtP177, rtF178, rt LI 79, rtLlSO, rtAlSl, rtQ182, rfF183 
and rtT184 (B domain); rtM204 and rtY203(C Domain), rtL235, rflSf236, rtP/T237, 
rtN/H/A/S/Q238 and rtK239 (D Domain), rLt247, rtN/H248, rtF249, rtM250 and rtG251 
(E Domain). The codons are defined, in Table 12 and esamples of various mutaiits are 
given in Tables 13 and 14. 

EXAMPLES 
PatietftF 

The HBV mutations during ADV treatment of Patient F are listed in Table 15 and Figures 
20, 21 and 22. The unique changes in the HBV DNA polymerase includes itLlSTL/M, 
rtAlSiV, rtV207I, and r£N236T. The unique changes in the surface includes sF83S, 
SU73F and sW199L. 
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EXAMPLE9 
Patient G 

The HBV mutations during ADV treatment of Patient G are listed in Table 16 and Figures 
5 23, 24 and 25. The unique changes in the HBV DNA polymerase includes rtLSOV, 
rtP109S, rtI163y, rflVl204I. rtL229M and rlN/H/A/S/Q238K. The unique changes in the 
surface includes sIl26T, sK160R, sS174N. sAl 84V,. sW196L, sS210N, sF/C220L and 
SY221C. 

10 EXAMPLE 10 ■■ 

Patient H 

The HBV mutations during ADV treatment in Patient H are listed in Table 17 and Figures 
26, 27 and 28. The unique changes in the HBV DNA polymerase includes rtS78S/T, 
15 rfNUSN/S. rtN139N/K, rtV142E, itAlSlAO', rtI204M, rtQ/P/S/Stop215Q, rtE218K/E. 
and rtJSr238N/H, The unique changes in the surface include sC69Stop/C, sC76Y sll lOV/I, 
SY134N, sW172Stop/W. sW196Stop and sS207R, 

EXAMPLE 11 
20 In vitro anafysis of ADV resistance 

The sraisitivity/resistance profile of HDBV mutants to ADV was examined in vitro using 
recombinant HBV/baculoviius. The procedure for analyzing tiie resistance profile is 
outlined in the following Examples 12-20. 

25 

EXAMPLE 12 
Cell culture 

SfZl insect cells weare maintained in supplemented Grace's insect medium further 
30 supplemented with 10% v/v heat-inactivated fetal bovine serum (Gibco BRL, 
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Gaithersburg; MD) in humidified incubator at 28 "C with CO2. HepG2 cells were 
maintained in minimal essential medium supplemented with 10% v/v heat-inactivated fetal 
bovine serum (MEM-FBS). Hej>G2 cells were grown in humidified SVC-incubatois at 5% 
V/VCO2. 

5 

EXAMPLE 13 

Preparation ofHBV/baculavirus transfer vector with specific point mutations 

The recombinant HBV/bacuIovims system used for antiviral testing has been previously 
10 described (Pelaney et al, Antimicrob Agents Chemother 45(6): 1705-1013, 2001), hi briefi 
the recombinant traaisfer vector was created by excising a fragment containing thie L3x 
HBV genome construct and cloning it into the multiple cloning region of a baculovirus 
vector pBlueBac4.5 (Invitrogen, Carlsbad, CA). Point mutations were created by site 
directed mutagenesis using the commercial kits according to the manufacturer's 
15 specifications (QuikChange, Stratagene). HBV/ baculovirus recombinant clones encoding 
the reverse transcriptase mutations rtA181T/N236T/N238D . and rtN236T/N236D in 
combination with the precore mutation at Gr896A (pcW28 stop) or wild-type with respect 
to codon pcW28, were prepared by site-diiected mutagenesis. The nucleotide sequence of 
the piasmid and the point mutations generated by site directed mutagenesis were confirmed 
20 by sequencing using the ABI Prism Big Dye Terminator Cycle Sequencing Ready 
Reaction Kit according to the manufacturer's specifications (Pea-kin Elmer, Cetus Norwalk, 
CT). 

EXAMPLE 14 

25 Generation of recombinant baculoviruses containing the 1.3 HB V construct 

Purified recombinant transfer vector and linear AcMNPV baculovirus DNA were co- 
transfected into Si21 cells using the BacNBlue transfection kit fi-om Invitrogen (Carlsbad, 
CA); recombinant viruses were isolated by plaque assay according to the manufacturer's 
30 instructions. A series of recombinant viruses were amplified from isolated plaques by 
infecting lOO-mm dishes of S£21 cells. Viral DNA was extracted fix)m amplified viruses 
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using standard procedures. Purified viral DNA was digested witii restriction enzymes and 
then fractionated by electrophoresis in a 1% v/v agarose gel. Southern blotting was 
peifonned to determine which virus isolates contained the intact 1.3 HBV construct. A 
Boekringer Mannheim Random Prime DNA Labeling kit (IndianapoUs, IN) was used to 
generate [P''^] -radiolabeled probes. A full-length double-stranded HBV genome was used 
as a template for all radiolabeled probes. Viral DNA sequence was confirmed by PGR 
amplification of the polymerase catalytic region using the sense primer 5'-GCC TCA TTT 
TGT GGG TCA CCA TA-3' [SEQ ID N0:8], (nucleotide 1408 to 1430 according to EDBV 
Genebank Accession number M38454) and the antisense primer 5'-TCT CTG ACA TAG 
TTT CCA AT-3' [SEQ ID N0:9] (nucleotides 2817 to 2798 according to HBV Genebank 
Accession number M3S454). The following primers were utilized for the sequencing of 
internal regions 5'-TGC ACG ATT CCT OCT CAA-3' [SEQ ID NO: 10] (nucleotides 
2345-2362 according to HBV Genebank Accession number M38454) and 5'-TTT CTC 
AAA GGT GGA GAC AG-3' [SEQ ID N0:1 1] (nucleotides 1790-1810 according to HBV 
Genebank Accession number M3 8454). 

EXAMPLE 15 
Preparative baculovirus amplification and purification 

20 Baculoviruses were amplified by infecting suspension cultures of SfZl cells in log phase at 
a mxiltiplicity of infection (moi) of 0.5 pfu/cell. Infections were allowed to proceed until a 
majority of the cells in the flasks showed visible signs of infection (four to five days). 
Virions were concentrated from infected Sf21 medium by centrifugation at 80,000 x g and 
purified through a 20-60% w/v sucrose gradient. Purified virus was titrated in 

25 quadruplicate in Sf21 cells by end-point dilution. An aliquot of each high titer stock was 
used for DNA extraction. The polymerase gene was amplified and sequenced to conJQnn 
the presence of the site-directed mutagenesis as in Example 14. 



wo 03/087351 



PCT/AU03/00432 



-89- 

EXAMPLE 16 

Infection ofMepGl cells with recombinant HBV eaqtressing baculoviriis 

HepG2 cells were seeded at Jtpproximately 20-40% confluency and then were grown for 
16-24 hours before nifectioa On the day of infection, triplicate plates of cells were 
trypsinized, and viable cell number was determined with a hemocytometer using Trypan 
blue exclusion. Average cell comts were calciilated and used to determine the volume of 
high-titer viral stock necessary to infect cells at the indicated moi. HepG2 cells were 
washed one time with serum-free MEM to remove traces of serum. BaculoviriK was 
diluted into MEM without serum to achieve the appropriate moi using volumes of 1.0, 0.5, 
and 0.25 ml to infect lOO-mro, 60 mm, and 35-inm dishes, respectively. Baculovirus was 
adsorbed to HepG2 cells for one hour" at 37°C with gentle rocking every 15 minutes to 
ensure that the inociilum was evenly distributed. The inoculum was then aspirated and 
HepG2 cells ware washed two times with phosphate-buffered saline and refed MEM-FBS 
with or without various conc^trations of agents. 

EXAMPLE 17 
Detection of intracellular replieative intermediates 

HBV core policies were isolated from the-cytoplasmic firaction of HepG2 ceils lysed in 
0.5% w/v NP-40. Cytoplasmic extracts were adjusted to 10 mmoL/I McCI2 and 
unprotected DNA was removed by an incubation to 500 g/ml Proteinase K. for 1.5 hours at 
37°C. HBV DNA in the samples were then extracted using commeicial DNA extraction 
kits such as Qiagen (DNA extraction) or in-house methods using sequential phenol and 
chloroform extractions, and the nucleic acids were recovered by ethanol precipitation. 
Nucleic acids were resuspfflided in 50 fil /I TE (10 mmol/1 Ttis, 1 mmol/1 
ethylenediaxninetetraacetic acid), normalized by OD260, and digested with 100 g/ml 
RNase (Boehringer Mannheim, IhdianapoHs, IN) for one hour at 37°C before analysis by 
real-time PGR or electrophoresis and Southem blotting. After southern blot analysis a 
BioRad GS-670 imaging densitometer and the Molecular Analyst software (BioRad, 
Hecules California) was used to analyze suitable exposures of Southmi blots. 
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Densitometry data was fitted to logistic dose response ciirves using tde TableCurve 2D 
software package fiom Jandel Scientific. logistic dose response equations were used to 
calculate IC50 and IC90 values and co-efScients of variation. 

5 EXAMPLE 18 

Real-lime PCR 

For the real-time PCR based assay for HBV, HBV DNA was extracted from 200 }xl of 
sexum using the QIAamp DNA Mini Kit according to the manufeoturer*s insfaictions 

10 (QIAGEN GmbH, Hildens, Germany). Primers and a molecular beacon were designed for 
conserved nucleic acid sequence within the precore domain of the HBV genome to 
amplify and detect a 216-nucleotide product. Amplification was performed in a SO-pJ 
reaction mixtore containing 1.0 Taqman buffer A (Applied Biosystems, Foster City, CA), 
3.0 mM MgCl, 0.4 pmol of each primer per \iL^ forward primer, PCI (5'- 

15 GGGAGGAGATTAGGTTAA-3' [SEQ ID N0:12]) and reverse primer, PC2 (5% 
GGCAAAAACGAGAGTAACTC-3' [SEQ ID NO: 13]), 0,4 pmol of the HBV-specific 
molecular beacon per pL, (5'-FAM-CGCGTCCTACTGTTCAAGCCTCCAAGCTGT 
GACGCG-DABCYL-3' [SEQ ID NO:14j; where FAM represeaats fiuorophore 6- 
carboxyfluorescein and DABCYL, 4-dimethylanunophenylazobCTizoic acid, a quenching 

20 chromophore) and 1.25U of AmpliTaq Gold DNA polymerase (Peridn-Elmer). PGR was 
performed using the ABI PRISM 7700 spectrofluorometric thermocycler (Applied 
Biosystems). The PCR program consisted of an initial cycle for 10 minutes) 

followed by 45 amplification cycles (94''C for 15 sees, 50^C for 30 sees, 72°C for 30 sees). 
The iiBtrument detected and recorded the fluorescence spectrum of each reaction tube 

25 during the annealing phase. 

An external standard was constructed by ligation of a 1.3 kB wild-lype HBV plasmid 
(genotype D) into the pBlueBac plasmid vector (Hershey Medical Center, Hershey, PA). 
Quantification of the DNA concentration of the plasmid was detemiined by 
30 spectrophotometry. Duplicates of serial 10-fold dilutions of the plasmid ranging fix»ra lOs 
copies/ml to 100 copies/ml were included in each run in order to generate a standard curve. 
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The copy number in each experimental reaction was detennined by interpolation of the 
derived threshold cycle (Ct). 

EXAMPLE 19 
ADV treatineitts 

ADV was resuspended in sterile water, aliqiioted, and frozen at -2G°C to avoid xq>eated 
freezing and thawing of the drug. Medium containing ADV was prepared daily as n^ded 
using fr^h aiiquots of 3TC. hi experiments in which ADV treatment was initiated after 
viral infection, HepG2 cells were exposed to the indicated concentration of ADV 
immediately after infection with HBV bacnlovirus. hi experiments utilizing pretreatment 
with ADV, cells were fed medium containing ADV 16 hours prior to HBV baculovirus 
infection, HBV baculovirus infection was also carried ont in medium containing ADV, and 
ceUs were refed fresh medium containing ADV immediately after completion of the 
infection and washing procedures. 

EXAMPLE 20 

Antiviral testing performed with wild-type and MBV/baculovirus encoding 
rtAmT/N236T/N238DandnN236Tm236D 

The in vitro antiviral drug cross-resistance testing of the HBV mutants is shown in Table 
18. The laboratory reference strain of HBV (genotype D subtype ayw) containing the 
introduced D domain mutations danonstrated increased ICso values against ADV (Table 
18). The rt N236T/ISI238D mutation was associated with a twenty-three fold increase in 
ICso against ADV. This was reduced to a five-fold increase when the rtAlSlT was also 
present and this triple HBV polymerase mntant was resistant to LMV. 
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TABLE 4 Clinical, virological and HBV sequencing data simmiary for PaHent A while 
on open label ADV. 



Days 
post-ADV 
treatment 


HBV DNA 
copies/iPtil 
(pg/ml); ,; 


: -ALT ■ 
■.lU/L- ■ 


Treatment protocol 


Key polymerase 
mutaf ions detected i>5? 
: sequencing^ 


-230 


1.7 10* (61) 


. 67U/L 


pre-therapy 


rtT/N12ST/M 
rtQy'H/R215Q/stop 


875 






ADV recommenced 




904 


1.55 X 10" 








932 


2.97 X 10^ 








959 


1.76x10'^ 








983 


1.64x10" 


65 


endADV 


rtT128N 
rtY135C 



Nomenclature according to Stuyver et aL, 2001, supra 
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TABLE 5 Smnmasry of HBV mutations in patient A treated witt ADV 



Sample 
name 


Days 
post-ADV 
treatment 


Genol^e 


Polymerase* 


Surface . 


ILAl 


-230 


D 


rtAyS21A/S 
rtT/N128TyN** 
rtQ/H/R215Q/stop 


SP120P/T 
SI208I/L 


ILA2 


904 


D 


rtA/S21S 
rtF122L 
rtR126H 
rtT/N128T/N 
rtQ130P 

rflsrism 

rtQstop/215Q 
rtE248N 


SP/T120P 
ST125M 


ILA3 


932 


D 


rtA/S21S 
rtF122L 
rtR126H 

rtT/N128T/N 
rtQlSOP 
rfNlSlD 

rtQstop/215Q 
rtH248N 


SP/T120P 
ST125M 
SI/120SI/L . 


ILA4 


983 


D 


rtS21A 
rtL122F 
rtN124H 
rtH126R 
rtT128N 
rtPlSOQ 
rtDlSlN 
rtyi35C 


SP120T 

SM125T 
ST127A 



* Nomenclature according to Stuyver et al., 2001, supra. 

** Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes Stom the previous sample that axe present in reference genotypes. 
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TABLE 6 Clinical; virological and HBV sequencing data summary for Patient B while 
on open label ADV. 



Days 
post-ADV. 
treatment 


HBVDN 
copies/ml 
(pg/ml) 


ALT 
lU/L 


Treatment protocol 


Key polymerase 
mutations detected by 
sequencing* 


"OU / \\J\J J 


183 


298 


pre-therapy 


rtVlSSG 
rfQ/E215S 
rtN248H 


-8(S6) 


955 


427 


pre-ADV on LMV 


rtJ/L80L 
rtY126Q 
rtLlSOM 
rtS202G 
rtI204y 


76(S8) 


not detected 


150 


on ADV (20 mg) and 
LMV 


rflSr/S/aVW53D 
rtY126Q 
rtLlSOM 
rtS202G 
rtI204V 


637(S12) 


not detected 


36 


on, ADV (5 rag) and 
LMV 


rtN/S/T/IA^53D 
rtY126Q 
rtLlSOM 
rtS202G 
rtn04V 


872(815) 


not detected 





. on ADV (5 mg) and 
LMV 


rtN/S/T/IA^53D 
rtY126Q 
rtLlSOM 
rtS202G 
rtI204V 
rtr235I/M 



Nomenclature according to Stuyver et al., 2001, supra 
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TABLE7 Siiimnary of HBV mutations in Patients treated with AD V 



Sample 
name 


Days 
post-ApV 
treatment 


Genp^pe 


. Polymerase* 


. . Surface 


SO 


-867 


D 


rfN/S/r/W53D 
rtV153G 
rtQ/E215S 
rtN248H 


sMyK/L133T 
SF134V 
SS207R 
SL21V/L 


S6 


-S 


D 


rtl/LSOL 
rtY126Q 
ItLlSOM 
rtS202G 
rtI204V 


sTllSR 
SM133T 
SF134V 
SI195M 
SS207R 


S8 


76 


D 


rtN/S/T/]yV53D 
rtY126Q 
rtLlSOM 
rtS202G 
rtI204V 


ST118R 
SM133T 
SF134V 
SI195M 
SS207R 


S12 


637 


D 


rtN/S/T/I/VS3D 
rtY126Q 
rtLlSOM 
rtS202G 
I204V 


ST118R 
SM133T 
SF134V 
sIlPSM 
SS207R 


S15 


872 


- D 


rt!S/S/TfirV53I> 
rtY126Q 
rtLlSOM 
rtS202G 
rtI204V 
rtI23SI/M 


sTllSR 
SM133T 
SF134V 
SI195M 
SS207R 
SY225Y/C 



Nomenclature according to Stuyver et al , 2001, supra 
** Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are prraent in reference genotypes. 
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TABLE 8 Clinical, virologicai and KB V sequencing data summary for Patient C while 
on open label ADV. 



Days 
post-rADV 
treiatmeiLt 


HBVDNA 
copies/ml 
(pg/ml) . 


ALT . 
• lU/L ■ _ 


Treatment protocol 


Key polynierase 
mutations detected by 
- sequencing^ 


-26 


2x10' 




pie-therapy 


rtN53D 
rtS116P 
rtD/N/S134V 
rtN238B 


0 




240 


ADV commenced 
clinical trial 




29 




160 






630 




407 






668 






Open label ADV 




701 


1.5 X 10' 


226 






730 


3.7 X 10^ 


361 




rtN53D 

rtsiiep 

rtFlSlS/T 
rtAlSlT 
rtN236T 
rtN238B 


738 




517 






739 






end ADV, start UVIV 





Nomenclature according to Stuyver et ah, KHQl, supra 
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TABLE 9 Summary of HBV mutations La Patient C treated with ADV 



Sample 


Days 


Genotype 


. Polymerase* 


Surface: 


name 


post-ADV 
treatment 










-26 


J) 


rtY54H 
rtS57P 
rtL91I 
rtS116P 
rtF122L 
rtY124H 
rtD/N/S134V 
rtK212R 
rtL217R 
rtS219A 
rtN238D 


T126S 
S204G 
L209V 
S210R 


DRJl 


730 


D 


rtN53D 

rtY54H 
rtS57P 
rtL91I 
rtS116P 
itF122L 
rtY124H 
rtV134D 
rtY14lY/F 
rtL145M 
- rtF151T/F 
rtAlSlT 
TtK212R 
rtL217R 
rtS219A 
rtN236T 
rtN238» 


SS126T 
SM133LM 
sSUSSA* 
SD144A 
SG145A 
sW172Stop 



* Nomenclature according to Stuyver et ah, 2001, supra. 

** Mutations in bold have not been, detected in reference HBV genotypes, mutations not 
in bold are changes j&om the previous sample that are present in. reference genotypes. 
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TABIrE 1 0 Sunimary of HB V mutations in Patient D treated with AD V 



Sampje Name . 


Genotype 


. PoljTQierase* 


Surface 


02575908 


D 


rtSTST 
rtV84M 
rtY126C 
rtV191I 
rtM204I 
rtV214A 


SN40S 

sC69sfop 
sM75r 
SL88P 
sTllSA 
SW182STOP 
SW196L 
SY206H 
SY225F 


* Nomenclature according to Stuyver et al., 2001 , supra. 

** Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes ftom the previous sample that are present in refearence genotypes. 

TABLE 11 Smmnary of HBV mutations in Patient E treated viath ADV 


SamplbName 


Genotype 


Eolj^erase'*' 




8123/02 


A 


rtH90D 
rtL/FlOSL 
6nt 

insertion/diq)lication 
after codon 
■ rtl31(aaQ&N) 


sISlM 
sY/SlOOY 
6nt insertion/ 
duplication after 
codon sl22 (aaT & K) 
SP214Q 



♦ Nomenclature according to Stuyver et aL, 2001, supra. 

♦* Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 
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TABLE 12 Codons where mutations occur following exposure to nucleoside or 
nucleotide analog 



Region/ 
iDomain 


Oi'^inal amino 
acM in reverse 
trikiiscriptase 
(rt) audi codon 
positioii ; 


Niicleotlde 




1 






prior to F 


K32 


AAG 


AAA 










N33 


AAT 












P34 


CCT 












H35 


CAC 












T37 


ACC 










FTOA 


P59 


CCA 












K60 


AAA- 












F61 


TTC 












A62 


GCA 












V63 


GTC 










A 


D83 


GAT 












V84 


GTG 












S85 


TOT 












A86 


GCG 












Y89 


TAT 












H90 


CAT 












I/L91 


ATT 


CTT 








B 


P177 


CCG 












F178 


TTT 












LI 79 


CTC 












LI 80 


CTG 












A181 


TTG 












Q182 


CAG 












F1S3 


TTT 












T184 


ACT 










C 


Y203 


TAT 












M204 


ATG 










D 


L235 


TTG 


TTA 










N236 


AAC 


AAT 










T237 


ACT 


ACC 










P237 


CCT 


CCC 










N238 


AAT 


AAC 










H238 


CAC 












A238 


GCT 












S238 


TCT 












0238 


CAG 
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Region/ 
Domain 


Original amiao 
acid in reverse 
transcriptase 

, (rt) and codon 
, position 


Nucleotide 

"■ ' ' ■• — --— — 












K239 


AAA 


~ ; ~ 

AAG 








E 


L247 


CTT 


TTA 


CTA 


CTC 


CTG 




N248 


AAC 


AAT 










H248 


CAT 


CAC 
























F249 


TTC 


TTT 










M250 


ATG 












G251 


GGT 


GGA 


GGC 


GGG 






V251 


GTC 
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TABLE 13 Target amino add sites in rt with codons and mutations leading to amino 
^cid changes. | I | ^ \~n] »| m | > , [lv~] 



Title 


Codon 


Amino Acid 


Codon 


Amino Add 


Godon 


Amino Add 


K32 


AAG 


Lys 


AAG 


Lys 


GAG 


Glu 


N33 


AAT 


Asn 


AAT 


, Asn 


GAT 


Asp 


P34 


CCT 


Pro 


ACT 


Thr 


GCT 


Ala 


H35 


CAC 


His 


AAC 


Asn 


GAC 


Asp 


T37 


ACC 


Thr 


ACC 


Thr 


GCC 


Ala 


P59 


CCA 


Pro 


ACA 


Thr 


GCA 


Ala 


K60 


AAA 


Lys 


AAA 


Lys 


GAA 


Glu 


F61 


TTC 


Phe 


ATC 


Ee 


GTC 


Val 


A62 


GCA 


Ala 


ACA 


Thr 


GCA 


Ala 


V63 


QTC 


Val 


ATC 


De 


GTC 


Val 


D83 


GAT 


Asp 


AAT 


Asn 


GAT 


Asp 


VS4 


GTG 


Val 


ATG 


Met 


GTG 


Val 


S85 


TCT 


Ser 


ACT 


Thr 


GCT 


Ala 


AS 6 


GCG 


Ala 


ACG 


Thr 


GCG 


Ala 


YS9 


TAT 


Tyr 


AAT 


Asn 


GAT 


Asp 


H90 


CAT 


His 


AAT 


Asn 


GAT 


Asp 


I/L91 


ATT 


He 


ATT 


Be 


GTT 


Val 


P177 


CCG 


Pro 


ACG 


Thr 


GCG 


Ala 


F178 


TTT 


Phe 


ATT 


De 


GTT 


Val 


L179 


CTC 


Leu 


ATC 


De 


GTC 


Val 


LISO 


CTG 


Leu 


ATG 


Met 


GTG 


Val 


A181 


TTG 


Leu 


ATG 


Met 


GTG 


Val 


Q183 


GAG 


Gin 


AAG 


Lys 


GAG 


Glu 


F183 


TTT 


Phe 


ATT 


He 


GTT 


Val 


T184 


ACT 


Thr 


ACT 


Thr 


GCT 


Ala 


Y203 


TAT 


Tyr 


AAT 


Asn 


GAT 


Asp 


M204 


ATG 


Met 


ATG 


Met 


GTG 


Val . 


L235 


TTG 


Leu 


ATG 


Met 


GTG 


Val 


N236 


AAC . 


Asn 


AAC 


Asn 


GAC 


Asp 


T237 


ACT 


Thr 


ACT 


Thr 


GCT 


Ala 


P237 


CCT 


Pro 


ACT 


■ Thr 


GCT 


Ala 


N238 


AAT 


Asn 


AAT 


Asn 


GAT 


Asp 


H238 


CAC 


His 


AAC 


Asn 


GAC 


Asp 


A23S 


GCT 


Ala 


ACT 


Thr 


GCT 


Ala 


S239 


TCT 


Ser 


ACT 


Thr 


GCT 


Ala 


Q238 


CAG 


Gin 


AAG 


Lys 


GAG 


Glu 


K239 


AAA 


Lys 


AAA 


Lys 


GAA 


Glu 


L247 


CTT 


Leu 


ATT 


He 


GTT 


Val 


N248 


AAC 


Asn 


AAC 


Asn 


GAC 


Asp 


H248 


CAT 


His 


AAT 


Asn 


GAT 


Asp 


F249 


TTC 


Phe 


ATC 


He 


GTC 


Val . 


M250 


ATG 


Met 


ATG 


Met 


GTG 


Val. 


G251 


GGT 


Giy 


AGT 


Ser 


GGT 


Gly 


V251 


GTC 


Val 


ATC 


Be 


GTC 


Val 
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TABLE 13 continued 01) 



Codon ■ 


Amino Acid 


Codon 


Amino Acid 


Codon 


Amino Acid 


CAG 


Gin 


'■"^AG 


Stop 


AAG 


Lys 


CAT 


His 


TAT 


Tyr 


AAT 


Ash 


CCT 


Pro 


TCT 


Ser 


CAT 


His 


CAC 


His 


TAC 


Tyr 


CAC 


His 


CCC 


Pro 


TCC 


Ser 


AAC 


Ash 


CCA 


Pro 


TCA 


Set. 


CAA 


Ghi 


CAA 


Gin 


TAA 


Stop 


AAA 


Lys 


CTC 


Leu 


TTC 


Phe 


TAC 


Tyr 


CCA 


Pro 


TCA 


Ser 


GAA 


Glu 


CTC 


Leu 


ITC 


Phe 


GAC 


Asp 


•CAT 


His 


TAT 


Tyr 


GAT 


Asp 


CTG 


Leu 


TTG 


Leu 


GAG 


Glu 


CCT 


Pro 


TCT 


Ser 


TAT 


Tyr 


CCG 


Pro 


TCG 


Ser 


GAG 


Glu 


CAT 


His 


TAT 


... Tyr 


TAT 


Tyr 


CAT 


His 


TAT 


Tyr 


CAT 


His 




Leu 


TTT 


Phe 


AAT 


Asn 


CCG 


Pro 


TCG 


Ser 


CAG 


Gin 


CTT 


Leu 


TTT 


Phe 


TAT 


Tyr 


CTC 


Leu 


TTC 


Phe 


CAC 


His 


CTG 


Leu 


TTG 


Leu 


CAG 


Gin 


CTG 


Leu 


TTG 


Leu 


TAG 


Stop 


CAG 


Gin 


TAG 


Stop 


CAG 


Gin 


CTT 


Leu 


TTT 


Phe 


TAT 


Tyr 


CCT 


Pro 


TCT 


Ser 


AAT 


Asn 


CAT 


His 


■ TAT 


Tyr 


TAT 


Tyr 


CTG 


Leu 


TTG 


Leu 


AAG 


Lys 


CTG 


Leu 


TTG 


Leu 


TAG 


Stop 


CAC 


His 


TAC 


Tyr 


AAC. 


Asn 


CCT 


Pro 


TCT 


Ser 


AAT 


Asn 


CCT 


Pro 


TCT 


Ser 


CAT 


His 


CAT 


His 


TAT 


.. Tyr 


AAT 


Asn 


CAC 


His 


TAC 


Tyr 






CCT 


Pro 


TCT 


Ser 


GAT 


Asp 


CCT 


Pto 


TCT 


Ser 


TAT 


Tyr 


CAG 


Gin 


TAG 


Stop 


CAG 


Ghi 


CAA 


Gin 


TAA 


Stop 


AAA 


Lys 


err 


Leu 


TTT 


Phe 


CAT 


His 


CAC 


His 


TAC 


Tyr 


AAC 


Asn 


CAT 


His 


TAT 


Tyr 


CAT 


His 


CTC 


Leu 


TTC 


Phe 


TAC 


Tyr 


CTG 


Leu 


TTG 


Leu 


AAG 


Lys 


CGT 


Arg 


TGT 


Cys 


GAT 


Asp 


CTC 


Leu 


TTC 


Phe 


GAC 


Asp 
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TABLE 13 continued (111) 





AJQuno Acid 


CodoD. 


Amino Acid 


Codon 


Amino Acid ■ . 


^PT 


Arg 










Me! 








— . — 

— , — 


is 


j^ZI 


=f5 — — 









P£0_ 


— — _ 


^ 


rrr — ~~ 


Arg 











AGC 


^er 


7^ 

— — 


£g 

A™ 







Jie — — 


CGA 


Arg 








tss 




,., Arg 


~~ 




■ 


— 




^5 — 


— 


pp. 







— ly!^. 


— — Ilk , 


1™ 


rr^ 


— i 














Gly 


~~ 




_ 











pill 


^ 


^ 


GTT 


Val 





piz 





^=2 








-AhA — — 


— . — 


A~ 


2|L 


...A LV, 





GGG 


Gly 


GCG 


Ala 


GTG 


Val 


|Gr 


Cys 


— — 


— , — 


.^'^^ — - 


_ — 


CGT 


Arg 


CCT 


Pro 


CTT 


Leu 


AGT 


Ser 


ACT 


Thr 


ATT 


De 





,,AE5_, 


, 


^B. 


CTG 


t^a 


^ — . 


Cys 


TCT 


Ser 


TTT 


Pne 


CGC 


Arg 


CCC 


Pro 


CTC 


Leu 


CGG 


Arg 


CCG 


Pro 


CTG 


Leu 





Tip 








^ ^ 


_ 


TP^ — 


Arg 


CCG 


Pro 


CTG 


Leu 





Cys 









.... 


Tn^ 


Ser 


— — 


Thr 


ATT 


De 




Cys 





^ 


TTT 





AOr^ — — 




Arg 








ATO 





TGG 


Trp 


TCG 


Ser 


TTG 


Leu 


— 4pp — 


Sct 










5s 


— — 


Ser 


_ 


Ih 


--- -3? — ^ 


— J5 


CGT 


Arg 


CCT 


Pro 


CTT 




AGT 


Ser 


ACT 


Tbr 


ATT 


He 


CGC 


Arg 


CCC 


Pro 


CTC 


Leu 


GGT 


Gly 


OCT 


Ala 


GTT 


Val 


TGT 


Cys 


TCT 


Ser 


TTT 


Phe 


CGG 


Arg 


CCG 


Pro 


CTG 


Leu 


AGA 


Arg 


ACA 


Thr 


ATA 


De 


CGT 


Arg 


CCT 


Pro 


CTT 


Leu 


AGC 


Ser 


ACC 


Thr 


ATC 


He 


CGT 


Arg 


CCT 


Pro 


CTT 


Leu 


TGC 


Cys 


TCC 


Ser 


TTC 


Phe 


AGG 


Arg 


ACG 


Thr 


ATG 


Met 


GGT 


Gly 


GCT 


Ala 


GTT 


Vai 


GGC 1 Gly 


GCC 


Ala 


GTC 


Val 
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TABLE 13 continued (IV) 





Amino 


-Codon 


Amino 


Codon, 


Amino 


Codon 


Amino 




Acid 








Acid 




Add 


AAA 


Lys 


AAG 


Lys 


AAC 


Asn 


AAT 


Asn 


AAA 


Lys 


AAG 


Lys 


AAC 


Asn 


AAT 


Asn 


CCA 


Pro 


CCG 


Pro 


CCC 


Pro 


CCT . 


Pro 


CAA 


Gin 


CAG 


Gin 


CAC 


His 


CAT 


His 


ACA 


Thr 


. ACG 


Thr 


ACC 


Thr 


ACT 


Thr 


CCA 


Pro 


CCG 


Pro 


CCC 


Pro 


CCT 


Pro 


AAA 




AAG 




AAC 




AAT 


Asn 


TTA 


j^g^ -■' 


TTG 




TTC 


Phe 


TTT 


Phe 


GCA 


Ala 


GCG 


Ala 


GCC 


Ala 


GCT 


Ala 


GTA 


Val 


GTG 


Val 


GTC 


Val 


GTT 


Val 


GAA 


Gin 


GAG 


GIu 


GAC 




GAT 




GTA 


Val 


GTG 


Val 


GTC 


Val 


GTT 


Val 


TCA 


Ser 


TCG 


Ser 


TCC 


Ser 


TCT 


Ser 


GCA 


Ala 


GCG 


AJa 


GCC 


Ala 


GCT 


Ala 


TAA 


Stop 


TAG 


Stop 


TAC 


Tyr 


TAT 


. Tyr 


CAA 


Gin 


CAG 


Gla 


CAC 


His 


CAT 


His 


ATA 


ne 


ATG 


Met 


ATC 


ne 


ATT 


He 


CCA 


Pro 


CCG 


Pro 


CCC 


Pro 


CCT 


Pro 


TTA 


Leu 


TTG 


Leu 


TTC 


Phe 


TTT 


Phe 


CTA 




CTG 




CTC 


Leu 


CTT 


Leu 


CTA 


■■ j_.eu ' 


CTG 


Leu 


CTC 


Leu 


CTT 


Leu 


TTA 


Leu 


TTG 




rrc 


Phe 


TTT 


Phe 


CAA 


Gin 


CAG 


Gin 


CAC 


His 


CAT 


His 


TTA 




TIG 


Leu 


ITC 


Phe 


TTT 


Phe 


ACA 


Thr 


ACG 


Thr 


ACC 


Thr 


ACT 


Thr 


TAA 


Stop 


TAG 


Stop 


TAC 


Tyr 


TAT 


Tyr 


ATA 


Ee 


ATG 


Met 




De 


ATT 


He 


TTA 




TTG 




TTC 


Phe 


TTT 


Phe 


AAA 




AAG 


— 


AAC 




AAT 


Asn 


ACA 


Thr 


ACG 


Thr 


ACC 


Thr 


ACT 


Thr 


CCA 


Pro 


CCG 


Pro 


CCC 


Pro 


CCT 


Pro 


AAA 


Lys 


AAG 


Lys 


AAC 


Asn 


AAT 


Asn 


CAA 


Gin 


CAG 


Ghi 


CAC 


His 


CAT 


His 


GCA 


Ala 


GCG 


Ala 


GCC 


Ala 


GCT 


Ala 


TCA 


Ser 


TCG 


Ser 


TCC 


Ser 


TCT 


Ser 


CAA 


Gin 


CAG 


Gin 


CAC 


His 


CAT 


His 


AAA 


Lys 


AAG 


Lys 


AAC 


Asn 


AAT 


Asn 


CTA 


Leu 


CTG 


Leu 


CTC 


Leu 


CTT 


Leu 


AAA 


Lys 


AAG 


Lys 


AAC 


Asn 


AAT 


Asn 


CAA 


Gin 


CAG 


Gin 


CAC 


His 


CAT 


His 


TTA 


Leu 


TTG 


Leu 


TTC 


Phe 


TTT 


Phe 


ATA 


De 


ATG 


Met 


ATC 


De 


ATT 


He 


GGA 


Gly 


GGG 


Gly - 


GGC 


Gly 


GOT 


Gly 


GTA 


Val 


GTG 


Val 


GTC 


Val 


GTT 


Val 
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TABLE 14 Amino acid mutations at target sites in rt 



1 



Q 



Target 


, Mutatiott . 


K32 


M/F/P/S/TAVA^WA/R/N/D/C/Q/E/G/H/I/L 


N33 


D/C/Q/E/G/H/I/L/K/M/F/P/S/TAVATA^/A/R 


P34 


S/TAVA^A^/A/R/N/D/C/Q/E/G/H/]yi/K/M/F 


H35 


I/L/K/]VI/F/P/S/TAVA^WA/RM/D/C/Q/E/G 


T37 


WA^/V/A/RyN/D/C/Q/E/G/H/I/L/KyMyF/P/S 


■P59 


sn/wfYmA/RmfD/c/Qm/G/Bmjmm 


K60 


M/F/P/SAT/WA^A^/A/R/N/D/C/O/E/G/H/I/L 


F61 


P/S/TAVA^A^/A/RyN/D/C/Q/E/G/H/La./BC/M 


A62 


R/N/D/aQ/E/G/m/UK/M/F/P/S/r/W/Y/Y 


V63 


A/BM/D/C/Qm/G/Hmjmm/P/S/TfW/Y 


D83 


c/Qm/Grtm/uK/M/F/p/s/rr^frrv/A/Rm 


V84 


AmM/D/C/Q/B/GfBmMm/PfB/S/T/W/Y 


S85 


TAV/YWA/Rm/D/C/Q/E/G/H/I/L/K/M/F/P 


A86 


WN/D/C/Qm/GfH/UL/KmmfP/S/T/W/YrV 


Y89 


V/AyR/N/D/C/0/B/G/H/I/L/K7M/F/P/S/TAV' 


H90 


I/L/K/M^/P/S/TAVA^/V/A/R/N/D/C/Q/E/G 


I/L91 


K/M/F/P/S/T/WA'WA/R/N/D/C/Q/E/G/H 


P177 


S/TAV/Y/V/A/R/N/D/C/Q/E/G/H/I/L/K/M/F 


F17S 


P/S/T/WA^A^/A/R/N/D/C/Q/E/G/H/I/I7K/M 


L179 


K7M/F/P/S/TAVA^A^/A/R/N/D/C/0/E^G/H/[ 


L180 


K/M/F/P/S/TAVA7V/A/R/N/D/C/Q/E/G/H/r 


A181 


WN/D/c/Q/WG/m/UKm/Ffp/s/rrw/r/v 


Q183 


E/G/imL/KJMF/P/S/T/W/Y/V/Amn<i/D/C ' 


F183 


v/snmfY/YJA/RmfD/aQfEiGfBmjKfu ■ 


T184 


"T^ntr^/Ammmic/QfE/Gnmh/K/M/BrBis ' 


Y203 


V/A/R/N/D/C/O/E/G/iM/I/KyM/F/P/S/TAV " 


M204 


F/P/S/TAV/YA^/A/R/N/D/C/Q/E/G/H/I/L/K 


L235 


K/M/F/P/S/TAVA^A^/A/R/N/D/C/Q/E/G/H/I 


N236 


I>JCIQ/EfGfHJJ/lJlUMJFf?ISr£rWfYN/A/R 


T237 


W/YA^/A/RM/D/C/Q/E/G/H/ia/KyM/F/P/S 


P237 


S/T/W/YA^/A/R/N/D/C/Q/E/G/HTI/L/K/M/F 


N238 


D/C/Q/E/G/H/iyiVK/aviyF/P/S/T/WA^/V/.^ 


H23S 


I/L/KyM/F/P/S/TAVA^A^/AyR/N/D/C/Q/E/G 


A238 


R/N/D/C/Q/E/G/EMyi/EC/M/F/P/S/TAVA^A^ 


S239 


T/W/YmA/R/N/D/C/Q/E/G/H/iayK/M/F/P 


Q238 


E/G/e/I/iyK/M/F/P/S/T/WAW/A/R^ 


K239 


M/F/P/S/T/WA^WA/R/N/D/C/O/E/G/H/I/L 


L247 


STM/F/P/S/TAV-ZYA^/AyR/N/D/C/O/E/G/H/I 


N248 


D/C/Q/E/G/H/I/IVK/M/F/P/S/T/W/YA^/AyR 


H248 


I/JJKjM/F/P/S/TAVArWAyRyN/D/C/O/E/G 
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Target 


Mixtation 


F249 


:p/s/T/w/Y/y/AJRmrD/aQm/G/Hm.fKM 


M250 ^ 


F/P/S/T/W/Y/V/Amm/D/C/Q/B/G/imL/K 


G251 - 


wmjK/MW/p/s/T/w/Y/v/Amm/D/c/Qm 


V251 


A/Rm/D/C/Q/E/G/H/yUK/M/F/P/S/T/W/Y 



TABLE 15 gunmaary of HBV mutations in Patient F treated with ADV 



Sample Name 




. Polymerase*. 


Surface 


CAP 01564808 


A 


rtLlS7L/M 


SF83S 




rtAlSlV 


sLi73F 






rtV207I 


SW199L 






rtN236T 





* Nomenclature according to Stuyver et al., 2001 , supra, 

** Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 



wo 03/087351 



PCT/AU03/00432 



TABLE 16 Summary of HBV mutations in Patient G treated with ADV 



3 



Q 



Sample Name 


Genotype 


Polymerase* 


Surface \ 


KAN 02510355 


C 


rtLSOV 
rtP109S 
rtI163V 
rtM204I 
rtL229M 
rtN/H/A/S/Q238K 


SI126T 
SK160R 
SS174N 
SA184V 
SW196L 
SS210N 
SF/C220L 
SY221C 


* Nomenclature according to Stuyver et al., 2001, supra. 

** Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes ftom the previous sample that are present in reference genotypes. 

TABLE 17 Summary of HBV mutations in Patient H treated with ADV 


. Sample Name 


. ,. Genotype 


Polymerase* , 


Surface . 


LAVO303 


D 


rtS78S/T 
rtN118N/S 
rtN139N/K 

rtV142E 
rtA181AyT 

rtI204M 
rtQ/P/S/Stop215Q 
rtE218K/E 
rtN238N/H 


sC69Stop/C 
sC7<iY 
sIllOV/I 
SY134N 
sW172StopAV 
sW196Stop 
SS207R 



10 

* Nomenclature according to Stuyver et al., 2001, supra. 

** Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 
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TABLE18 In vitro drug susceptibility of the HBV reference laboratory strain and 
patient-doived HBV isolate 





//I i'jufro Susceptibility, 
. IC50 (fold change from wild-type) ■ 




;/'Real-tiipe'-P^ 


SbUttiernBlot 




, \ . t^Ldefc^ ■ % ■ 


Adefoyir 


Lamivudrae 


WUd-type (pPC) 


I 


1 


1 


rtN236t/N238D 


23. 




NA' 


rtAlSlT/N236T/N23SD 


5.1 


7.3 


>100 


rtL180M/M204V^ 




0.9 


>2500 



') 



5 ' NA, not analj^ed. 

^ Data from Delariey et at, 2001, supra 



Those skilled in tlie art will appreciate that the invention described herein is susceptible to 
variations and modifications other than those specifically described. It is to be understood 
10 that the invention includes all such variations and modifications. The invention also 

includes all of the steps, features, compositions and compounds referred to or indicated in 
this specification, individually or collectively, and any and all combinations of any two or 
more of said steps or features 
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CLAIMS 

1 , An isolated HBV variant wherein said variant comprises a nucleoside mutation 

in a gene encoding a DNA polymerase restalting in at least one amino acid addition, 
substitution and/or deletion to said DNA polymerase and wherein said variant exhibits 
decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV and/or optionally oilier nucleoside or nucleotide 
analogs or other anti-HBV agents or combinations thesreof 

2. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV. 

3. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to both LMV. 

4. The isolated HBV variant of Claim I wherein said variant exhibits decreased 
sensitivity to TFV. 

5. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to FTC. 

6. The isolated HBV variant of Claim 1 wherein said variant exMbits decreased 
sensitivity to ADV and LMV. 

7. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased . 
sensitivity to ADV and TFV. 

8. Hie isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to LMV and TFV. 



wo 03/087351 



PCT/AU03/00432 



- 112- 



9. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV and FTC, 

10. The isolated HBV variant of Claim 1 whereia said variant exhibits decreased 
sensitivity to LMV and FTC. 

U. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 

sensitivity to TFV and FTC. 

12. Hie isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV and IMV and TFV. 

13. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV and LMV and FTC. 

14. The isolated HBV variant of Claim 1 wherein said variant exhibits decieased 
sensitivity to FTC and LMV and TFV. 

15. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV and FTC and TFV. 

16. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV and LMV and TFV and FTC. 

17. The isolated HBV variant of any one of Claims 1 to 16 wherein said variant 
exhibits reduced interactivity to an unmunological reagent specific to HBsAg, 

18. The isolated HBV variant of Claim 1 wherein said variant comprises a 
mutation in domain F of the HBV DNA polymerase thereby conferring an altered amino 
acid sequence to the sequence set forth in Formula I [SEQ ID N0:1 j: 
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FORMULA I 

L, X,. X2, D, W, G, P, C. X3, X4. H, G. X5, H, X^. I, R, X7. P, R, T. P. Xs, R, V, X5, G, G, 
V, F. L. V, D. K, N, P, H, N. T, X^o. E, S. X„. L, X12, V. F, S, Q, F, S, R, G, X,3, X^, 
Xi5, V, S, W, P, K, F, A, V, P, N, L, X,^. S, L. T, N, L, L, S* 

wherein: 



Xi 


is L or R or I; 


X2 


is E or D; 


X3 


is T or D or A or N or Y; 


X4 


is E or D; 


Xs 


lb E or K or Q; 


X^s 


isHorRorN; 


X7 


is I or T; 


Xs 


is A or S; 


X9 


isTorR; 


Xio 


is A or T or S; 


Xn 


is R or T; 


X12 


is V or G; 


X,3 


isSorlorTorNorV; 


Xi4 


is T or S or H or Y; 


Xi5 


is R or H or K or Q; 


X16 


isQorP; 



and wherein S* is designated as amino acid 74, 

19. The isolated HBV variant of Claim 1 wherein said variant Gomprises a 

mutation in any one of domains A tbrough E thereby conferring an altered aniino acid 
sequence to the sequence set forth in Fommla II [SEQ ID N0:2]: 
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FORMULAn 

SXi LS WLSLD VS AAFYHX2PLHP AAMPHLLX3GSSGLX4RYV 
ARLSSX5SX6X7XNX3 QXaXjoXX XXnLHXia X13 C S R Xm L Y V S L X15 
LLYXieTXnGXisKLHLXieXzoHPIXji LGFRKX22PMGX23GLSPFL 
L A Q F T S A 1X24 X25X26X37 X28R AFX29H C X30 X31 FX32 YM*D D X33 V L G A 
X34 X35 X36 X37 H X38 E X39 L X40 X41 X42 X43 X44 X45 X46 L L X47 X48 G I H L N P X49 K 
TKRWGYSLNFMGYX50IG 

wherein: 



X 


is any amino acid 


Xi 


isNorD; 


X2 


is I or P; 


X3 


is I or V; 


X4 


isSorD; 


X5 


isTorN; 


X6 


isRorN; 


X^ 


is N or I; 


Xg 


isNorYorH;. 


X9 


isHorY; 


Xio 


IsGorR^ 


x„ 


isD orN; 


X12 


is D or N; 


Xl3 


isS orY; 


Xi4 


is N or Q; 


Xi5 


is L or M; 


Xifi 


is K or Q; 


Xn 


isYorF; 


X18 


isRorW; 
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Xi9 


isYorL; 


X20 


is S or A; 


X21 


is I or V; 


X22 


is I or L; 


X23 


isVorG; 


X24 


is C OT L; 


X25 


is A orS; 


X26 


is V or M; 


X27 


isVorT; 


X28 


isRorC; 


X29 


is F or P; 


X30 


is L or V; 


X31 


is A or V; 


X32 


is S or A; 


X33 


is V orL orM; 


X34 


isKorR; 


X35 


isSorT; 


X36 


isVoiG; 


X37 


isQorE; 


X38 


isLorS orR; 


X39 


isS orF; 


X40 


isForY; 


X4: 


is Tor A; 


X42 


is A or S; 


X43 


is V or I; 


X44 


isTorC; 


X45 


is N or S; 


X46 


isForV; 


X47 


isS orD; 


X48 


isLorV; 


X49 


N or Q; 
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X50 is V or I; and 
M* is amino acid 204; 

and wherein ttie first S is designated as amino acid 75. 

20. The isolated HBV variant of Claim 18 or 19 wherein said variant further 

comprises an altered HBsAg. 

21. An isolated HBV variant comprising a mutation in the nucleotide sequence 
encoding HBsAg resulting in an amino acid addition, substitution and/or deletion in said 
HBsAg in a region corresponding to the amino acid sequence set forth in SEQ H) N0:1 or 
SEQ ID NO:2 and wherein said variant exhibits decreased sensitivity to ADV, LMV, TFV, 
or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and 
TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and 
FTC and LMV, ADV and LMV and FTC or ADV and FTC and LMV and TFV and/or 
optionally other nucleoside or nucleotide analogs or other anti-HBV agents or 
combinations theaieof. 

22. . The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV. 

23. The isolated HBV variant of Claim 21 wherein said variants exhibits decreased 

sensitivity to LMV. 

24. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to TFV. 

25. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to VTC. 

26. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
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sensitivity to ADV and LMV. 

27. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to LMV and TFV. 

28. The isolated HBV variant of Claim 21 wherein said variant eadubits decreased 
sensitivity to ADV and FTC. 

29. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to LMV and FTC. 

30. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to TFV and FTC. 

3 1 . The isolated HBV variant of Claim 2 1 wherein said variant exhibits decreased 
sensitivity to ADV and TFV. 

32. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV and LMV and TFV. r 

33. The isolated HBV variairt of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV and LMV and FTC. 

34. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 

sensitivity to FTC and LMV and TFV. 

35. The isolated HBV variant of Claim 2 1 wherein said variant exhibits decreased 
sensxtivityto ADVandFTC andTFV. - 

36. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV and LMV and TFV and FTC. 
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37. The isolated HBV variant of Claim 21 wheredn an antibody specific for a wild- 
type HBsAg exMbits a reduced capacity to neutralize said HBV variant and wherein said 
HBV variant is selected by exposure of a subject to ADV, LMV, TFV, or FTC, or ABV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV. FTC and LMV, 

or AJDV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV, in single or combinations or 
sequential therapy. 

38. The isolated JHBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtS21A, rtL122F. rtN124H, rtT28N, rtP130Q, rtDlSlN 
and rtYl 35C or a combination thereof or an equivalent mutation, 

39. The isolated HBV variant of Claim 1 or 37 comprising a muation in the HBV 
DNA polymerase selected from rf/N/S/lVIA^53D, rtY126Q, rtLlSOM, rtS202G, rtI204V 
and rtI235]/M or a combination thereof or an equivalent mutation. 

40. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtN53D, rtY54H, rtSSTP, rtL91I, rtS116P, rtF122L, 
rtY124H, rtV134D, rtY141Y/F, rtL145M, rtFISlFA!'. rtAlSlT, rtK212R, rtL217R, 
rtS219A, rtN236T and riN238D or a combination thereof or an equivalent mutation. 

41 . The isolated HBV variant of Claim 1 or 37 coraprising a mutation in the HBV 
DNA polymerase seliscted from rtH90D and rtL/F108L or a combination thereof or an 
equivalent mutation. 

42. The isolate! HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtL157L/M, rtA181V and rtV207I or a combination 
thereof or an equivalent mutation. 



43. 



The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
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DNA polymerase selected from rtLSOV, rtP109S, rtI163V, rtL229M aad 
rtN/H/A/S/Q238K or a combination thereof or an equivalent mutation^ 

44. The isolated HBV variant of Claim 1 or 37 comprisiag a mutation in the 
surface antigen selected from sP120T, sM125iF and sT127A or a combination thereof or an 
equivalent mutation. 

45. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the surface 
anitgen selected from sTllSR, sM133T, sF134V, sI195M, sS207R and sY225Y/C or a 
combination thereof or an equivalent mutation. 

46. The isolated HBV variant of Claim 1 or 37 conqnising a mutation in the 
surface antigen selected from sS126T, sMlSSITM, sS143S/T, sD144A, sG145A and 
sWl 72Stop or a combination thereof or an equivalent mutation. 

47. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
surface antigen selected from sl81M and sP214Q or a combination thereof or an 
equivalent mutation. 

48. The isolated HBV variant of Claim 1 or 37 conqjrising a mutation in the HBV 
surface antigen selected from sF83S, sL173F and sW199L or a combination thereof or an 
equivalent mutation. 

49. The isolated HBV variant of Claim 1 or 37 comprisiag a mutation in the HBV 
surfece antigen selected from sI126T, sK160R, sS174N, sAl84V, sW196L, sS210N, 
SF/C220L and sY221C or a combination thereof or an equivalent mutation. 

50. The isolated HBV variant of Claim 1 or 37 comprising a muMion in the HBV 
surface antigen selected from sC69Stop/C, sC76Y, sIIlOV/I, syi34N, sW172Stop/W, 
sW196Stop and sS207R or a combination thereof or an equivalent mutation. 
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51. The isolated HBV variant of Claim I or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtK32, rtN33, rtP34, rtH35 and rtT37 or a combination 
thereof or an equivalent mutation. 

52. The isolated HBV variaat of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtP59, rtK60, rtF6i, rtA62 and rtV63 or a combination 
thereof or an equivalent mutation. 

53. The isolated HBV variant of Claim I or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtD83, rtV84, rtSSS, rtA86, rtY89, rtH90 and rtI/L91 or a 
combination thereof or an equivalent mutation. 

54. The isolated HBV variant of Claim I or 37 comprising a mutation ia the HBV 
DNA polymerase selected from rtP177, rtFI78, rtL179, rtLlSO, rtAlSl, rtQlS2, rtF183 
and rtTl 84 or a combination thereof or an equivalent mutation. 

55. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtM204 and rtY203 or a con^ination thereof or an 
equivalent mutation. 

56. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rt235, rt236, rt237, rt238 and rt239 or a combination 
thereof or an equivalent mutation. 

57. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rt247, rt248, rt249, rt250 and rt251 or a combination 
thereof or an equivalent mutation. 

58. The isolated HBV variant of Claim 1 or 37 comprising a mataiion in the HBV 
DNA polymerase selected from ]02M/F/P/S/T/W/YA''/A/R/N/D/C/Q/E/G/H^ 
N33D/C/Q/E/G/H/I/LMvOT/P/S/TAV/yWAyR/del^ 



wo 03/087351 



-121- 

mSI/L/KTM/F/P/S/TAVA^WAyR/N/D/C/Q/E/G/deletion 
T37W/YA^/A/R>N/D/C7Q/E/G/H/]7I7BCM/F^^^^ 
P59S/T/W-A^A^/A/RiT^/D/C/Q/WG/H/iyi/^^ 
K60MZF/P/S/TAVArWAyR/N/D/C/Q/E/G/H/I^ 

A62Rm/lD/C/Q/E/G/H/I7I/K7M^/P/S/TAV/YA^/deletion; 
V63A;R/N/D/C/Q/E/G/H/IyT:/KyMy^ 

SZSJmfYNlAJm^iDlCIQIWGIBWlJK/W^i^im^oxi; 
A86R/N/D/C/Q/E/G/H/I/iyKy^ 

Y^9Y/AfBunn:i/ci(^mfGmnnjKmwfF/siTmim^G^ 

mOVt/K/M/F/P/Snmrf/V/A/R/N/D/C/Q/B/G/delction; 

VL9lK/M/F/P/S/T/W/Y/V/Amm/D/C/Qm/G/HJdemon; 

P177S/TAV/yA^/AyRyN/D/C/Q/E/G/HM7K7M/F/d^ 

F17SP/S/TAVA^mA/R/N/D/C/Q/WG/H/I/I7K^ 

Ll79Km/F/F/S/T/W/Y/V/Amm/D/C/Q/E/G/Hn/dQmom 

AmwN/D/c/Qm/G/HMJKJM/Fn?/srrmr^/v/dd&tiot^ 

Q183E/G/H/l/ljK/M/F/P/S/TA^rAi^A^/A/^ 

PI SZ^/Snwr^/VfA/m^fD/C/QfE/GmmJKmddLedon; 

T184WArA^/A/Rm/D/C/Q/E/G/H/iyLyK/I^ 

y203Y/AyR/N/D/C/Q/E/G/H/I/iyK7M/F/P/S/TAV/deietion; 

M204F/P/S/T/WA^WA/RyN/D/C/Q/E/G/H/LaL/K/dete^^ 

L235KAl/F/P/S/TAVA^WAyi^/D/C/Q/E/G/H/I/deIetion; 

N236D/aQ/E/G/H/I/a./KyM/F/P/S/TAVA^A^/A/R/d 

T237WArA^/A>^/D/C/Q/E/G/H/LTjlC^^ 

P237S/r/WA^A/-/A/R/N/D/aQ/E/G/H/mJK^^ 

N23 8D/CyQ/E/G/H/l/L/EC/M/F/P/S/T/WyYW 

H238]7L/BCAl/F/P/SiTAVA^mAjOR/N/D/C/Q/W^ 
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S239TAVArA^/AjOR/N/D/C/QMG/H/I/L/Ky^ 

Q238E/G/H/I)TVK7M)I^/P/S/TAN^/YA^/ 

K239M/F/P/S/TAVyYA^/A/RyN/D/C/Q/E/GyH/^ 

L247K/M/F/P/S/TA^^A^WA/RyN/D/C/Q/E/G/H/I/de^ 

N248D/C/QMG/H/I7L/K/TV[/F/?/S/T/WArA^/A/R/deletion 

m48I/L/KyM/F/P/S/rAVA^A^/AyRM/D/C/Q/E/G/dele^ 

F249P/S/TAVA^A^/A/RyN/D/C/Q/E/G/H7IyI7Ky^^ 

G251im/L/KM/Pmmm/Y/V/A/Rm/D/C/Qm/dcletion; and 
V25 1 A>aR/N/D/C/Q/E/G/H/IMC7]^/P/S/T 

59. A method for detenniiiing the potemtiai for an HBV to exhibit reduced 
sensitivity to ADV, IMV, TFV, or FTC, or ADV and LMV, ADV and TFV, IMV and 
TFV, FTC and ADV, FTC and TFV, FTC and IMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV or optionally other nucleoside analogs or other anti-HBV agents, said 
method comprising isolating DNA or corre^onding mRNA from said HBV and screening 
for a mutation in. the nucleotide sequence encoding HBV DNA polymerase resulting in at 
least one amino acid substitution, deletion and/or addition in any one or more of domains F 
and A through E or a region proximal thereto of said DNA polymerase and associated with 
resistance or decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC aad LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV, whereia the presence of such a mutation is an 
indication of the likelihood of resistance to said ADV, LMV, TFV, or FTC, or ADV and 
LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or 
ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and 
LMV and FTC, or ADV and FTC and LMV and TFV. 

60. The method of Claim 59 wherein the. HBV exhibits reduced sensitivity to 
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ADV. 

61. The method of Claim 59 wherein the HBV e:Khibits reduced sensitivity to 
LMV. 

62. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to TF V. 

63. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to FTC. 

64. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
and LMV. 

65. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
aaidTFV. 

66. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to LMV 
and TFV. 

67. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
and FTC. . ' ^ 

68. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to TFV 
and FTC. 

69. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to LMV 
andFTC. 

70. The method of Claim 59 wherein; the HBV exhibits reduced sensitivity to ADV 
and LMV and TFV. 



71. 



The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
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and LMV and FTC. 

72. The metJiod of Claim 59 wherein the HBV exhibits reduced sensitivityto LMV 
and TFV and FTC. 

73. The method of Claim. 59 wherein the HBV exhibits reduced sensitivity to ADV 
and FTC and TFV. 

74. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
and IMV and TFV and FTC. 

75. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected ftom rtS21A, rtL122F, rtN124H, 
rtT28N, rtPlSOQ, rtDlSlN and rtY135C or a combination thereof or an equivalent 
mutation. 

76. The isolated DNA molecule from an HBV variant of Claim 1 or 3 7 comprising 
a muation in the HBV DNA polymerase selected ftom rt/N/S/T/FV53D, rtY126Q, 
itLlSOM, xtS202G, rtI204V and rOlSST/U or a combination theareof or an equivalent 
mutation. 

77. Hie isolated DNA molecule, ftom an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected &om rtNSSD, TtY54H, rtS57P, rtL91I, 
rtS116P, rfF122L, rtY124H, rtV134D, rtYUlYTF, rtU45M, rtFlSlFA^, rtAlSlT, 
rtK212R, rtL217R, rtS219A, rtN236T and rtN238D or a combination thereof or an 
equivalent mutation. 

78. The isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected from rtS7ST, rtV84M, rtY126C, 
rtV191I» rtM204I and rtV214A or a combination thereof or an equivalent mutation. 
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79. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the EDBV DNA polymerase selected from rtH9O0 and rtL/F108L or a 
combination thereof or an equivalent mutatiOTL 

80. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected rtL157l7M, rtAlSlV and rtV207I or a 
combination thereof or an equivalent mutation. 

81. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected from rtLSOV, rtP109S, rtI163V, 
rtL229M and rtN/H/A/S/Q23 8K or a combination thereof or an equivalent mutation. 

82. The isolated HBV variant of Claim 1 or 37 compr^ing a mutation in the DNA 
polymerase selected from rtS78S/T, rfN118N/S. itN139N/K, rtV142E, rtA181A>T, 
rtI204M, rtQ/P/S/Stop215Q, rfE218K/E and rtN238N/H or a combination thereof or an 
equivalent mutation. ~ 

83. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprisiag 
a mutation in the surface antigen gene selected from sP120T, sMl25F and sTl27A era 
combination thereof or an equivalent mutation. 

84. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV Surfece antigen gene selected from sTllSR, sM133T, sF134V, 
SI195M, sS207R and sy225Y/C or a combination thereof or an equivalent mutation. 

85. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the surfece antigen selected from sS126T, sM133IVM, sS143S/T, sD144A, 
sG145 A and sWl 72Stop or a combination thereof or an equivalent mutation. 

86. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA surface antigesn selected from sN40S, sC69Stop, sM75I, 



wo 03/087351 



PCT/AU03/00432 



-126- 

sL8SP, sTllSA, sW182Stop, sW196I/, sY206H an sY225F or a combination thereof or an 
equivalent mutatioEL. 

87. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA surface antigen selected from slSlM and sP214Q or a 
oombioation tiiereof or an equivalent mutation. 

88. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA surface antigen selected from sF83S, sL173F and sW199L or a 
combilnation thereof or an equivalent mutation. 

89. An isolated DNA molecule from auHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA surface antigen selected from sI126T, sK160R, sSl74N, 
SA184V, SW196L, sS210N, sF/C220L and 5Y221C or a combination thereof or aa 
equivalait mutation. 

90. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA surface antigen selected from sC69Stop/C, sC76Y, sIllOV/I, 
SY134N, sW172Stop/W, sWl96Stop and sS207R or a combination thereof or an 
equivalent mutation. 

91 . An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mtitation ih the HBV DNA polymerase selected from rtK32, r£N33, rtP34, rfH35 and rtT37 
or a combination thereof or an equivalent mutation. 

92. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprisiag a 
mutation hi the HBV DNA polymerase selected from rtP59. rtECeO, rtF61, rtA62 and rtV63 
or a combination thereof or an equivalent mutation. 

93. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprisiag a 
mutation in the HBV DNA polymerase selected from rtD83, rtV84, rtS85, rtA86; rtY89, 
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94. Aa isolated DNA molecule frpmanHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rtP177, rtF178, rtL179, rtLlSO, 
rtAlSl, rtQ182, rflF183 and rtTlS4 or a combination tibexeof or am equivalent mutation. 

95. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from itM204 and rty203 or a combination 
thereof or an equivalent mutation. 

96. An isolated DNA molecxile from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rt235, Tt236, rt237, rt238 and rt239 
or a combinations thereof or an equivalent mtdation. 

97. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation ia the HBV DNA polymerase selected from rt247, rt248, rt249, rt250 and rt251 
or a combinations thereof or an equivalent mutation. 

98. An isolated DNA molecule from .anHBV variant^f ^mm\ or 37 comprising a 
mutation in the HBV DNA poKmeraes' yselected from 
ia2M/F/P/S/T/WA^A^/A/R/N/D/C/Q/E/G/H/I/Ij'dek 
N33D/C/Q/E/G/H/iajGKyM^^ 
P34S/T/W/YWA'RyN/D/C/Q/E/G/HyiMyN^ 
roSI/L/K/M/F/P/S/TAV/YA^/A/R/N/D/C/Q/E/G/deletion; 
T37W/Y/V/A1l/N/D/C/Q/E/G/HZl7rvK/M/F/P/S/^^ 
P59S/TAV^/YWAyR/N/l3/C/Q/E/G/HM./KMF/deletion; 
KeOM^/P/S/r/WA^WA/EW/D/C/Q/E/G/H/I/L/deletion; 
F61P/S/TAV/YWA^/D/C/Q/E/G/H/lM7M/deletion; 

msaQm/G/Hn/lJKn^/P/S/T/W/YmA/BJN/dele^on; 
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V84AyWN/D/C/Q/E/G/H/I/L/Ky^l/F/P/S/TA\^W^ . 

SS57fW/Y/V/AJRm/DiaQm/G/EmJ}^JM/F/F/dQleiion; 

A86RyN/D/C/Q/E/G/H/M7K>M^yp/S/T/W 

Y89V/A/El/N/D/C/Q/E/G/H/]yr7K^^ 

HPOLOVKAd/F/P/S/T/W/YA^/A/R/N/D/C/Q/W^ 

J/L91K/M/F/P/S/Tm/YmAm/N/D/C/Qm/G/BJdQMion; 

Vl77S/Tm/YmAmm/D/aQm/GmmjKm/FMeleiioti; 

Fl 7SP/S/TAVA^A^/A/R/N/D/C/Q/E/G/EI/]yL/K/N^ 

L179K/M/F/P/S/T/WA^mA;Rm/D/C/Q/E/G/H/I/deleto^ 

LI 80K7M/F/P/S/TA^^A7V/A/R/N/D/C/Q/E/G/H/VdeM 

AmRmm/C/QMG/HmUKMn?/P/S/T/W/Y/V/dd.ciiori; 

Ql B3B/G/mnJKJM/F/P/SrTm/Y/V/Amn<ffD/adel&^^ 

F183F/S/Tm/YrV/Amn<fm/aQ/mG/H/I/L/KM/d&m<m; 

T184WA!'A^/A/E^yD/aQ/E/G/H/l/iyECA^ 

Y203V/A/R/N/D/C/Q/E/G/EI/yL/K/IV^ 

M204F/P/S/T/W/YWA/R>asr/D/C/Q/E/G/H/IMydeletioE^ 

L235]m^/P/S/TAV/YWA/R/N/D/C/Q/WG/H/I/deletion; 

N236D/C/Q/1E/G/H/I/L/K/M/F/P/S/TWA^A^/A^ 

T237W/YmAjlim/D/aQ/E/G/H/I/L/^^ 

P237S/TAV/YA^/A(R/N/D/C/Q/E/G/HymyK/^ 

N238D/aQ/E/G/H/]/iyK/MyF/P/S/^ 

B23SmJKm/F/P/S/T/W/Y/V/AJEm/D/aQ/E/G/dcletion; 

A23 SR/NT/D/C/Q/E/G/H/iyL/KrM/^ 

S239TA^r/YA^/A/Rm/D/C/Q/E/G/H/FiyK7M/F^^^ 

Q238E/G/H/I/L/KyM/F/P/S/TAVA^A^/A/E^ 

K239MyF/P/S/rAVAf'A^/A/R/N/D/C/Q/E/G/H/I/IVdeletion^ 

L247KmnB/P/S/T/W/YN/Am/N/D/aQm/GMWd&letion; 

N248D/C/Q/E/G/H/iniK/M/F/P/SyTAVArW 

H2481/I7K7M/F/P/SyT/W/YA^/A/R/N^ 

F249P/S/rAWAWR/N/D/C/Q/E/G/H/l/iyB^ 

M250FyP/S/TW/yA^/A/R/N/D/aQ/E/G/H/I/IV^ 
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G251H/iyL/KyM/F/P/S/TA¥Ar/V/A/R/N/D/C/Q^^^ and 
V25 1 A/R/N/D/C/Q/E/G/H/I/L/KM/^ 

99. A method for determitdng whefher an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding niRNA 
jfrom said HBV and screerdng for a mutation wherein the presence of rtS21A, rtL122F, 
rfN124H, rtT28N, rtPBOQ, rtD13lN and rtY135C or combinations thereof or an 
equivalmt one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMY, ADV 
and TFV, LMV and TW. FTC and ADV.-FTC and TFV. FTC and LMV. or ADV and 
L3VfV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV, and optionally other nucleoside analogs. 

100. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rt/N/S/T/FV53D, 
rtY126Q, rtL180M, rtS202G, rtI204V and rtI2351/M or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV. LMV and TFV, FTC and ADV. FTC and TFV, FTC and LMV. or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV. ADV and LMV and 
FTC, or ADV and FTC and IMV and TFV, and optionally other nucleoside aiialo^. 

101. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or coiresponding mUNA 
from said HBV and screening for a mutation wherein the presence of rtN53D, rtY54H, 
rtS57P, rtL91I, rtSn6P, rtF122L, rtY124H, rtV134D, rtY141Y/F, rtL145M, rtFI51FA^, 
itAlSlT, riK212R, rtL217R, rtS219A, rtN236T and rfN238D or combinations thereof or 
an equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV,. ADV 
and TFV. LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
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LMV md TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADY and LMV and 
FTC, or ADV and FTC and LMV and TFV, and optionally other nucleoside analogs. 

102. A method for detenninmg whether an HBV strain exhibits reduced sensdtivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding niRNA 
i5rom said HBV and screenmg for a mutation wherein the presence of rtS78T, rtV84M, 
rtY126C, rtV19n, rtM204I and rtV214A or combiaations thereof or an equivalent one or 
more other mutation is indicative of a variant wherein said variant exhibits a decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV and optionally other nucleoside analogs. 

103. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
firom said HBV and screeniog for a mutation wherein the presence of rtH90D and 
rtlVFlOSL or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and 
optionally other nucleoside analogs. 

104. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtL157L/M, rtAlSl V 
and rtV207I or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV. LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and 
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optionally otha- nucleoside analogs. 

105. A method for'SStenninmg whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
&om said HBV and screening for a mutation wherein the presence of rtLSOV, rtiP109S, 
rtI163V, rtL229M and rtN/H/'A/S/Q238K or combinations thereof or an equivalent one or 
more other mutation is indicative of a yariant wherein said variant exhibits a decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ABV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV, and optionally other nucleoside analogs. 

106. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
&om said HBV and screening for a mutation wherein the presence of rtS78S/T, 
rtNllSN/S, rtN139N/K, rtV142E, rtAlSlAyX, rtI204M, rtQ/P/S/Stop215Q, riE218KyE and 
rtN238N/H or combinations thereof or an equivalent one or more othesr mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV. FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV,and 
optionally other nucleoside analogs. 

107. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sP120T, sM125F and 
sT127A or combinations thereof or an equivalent one or more other mutation is iadicattve 
of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, TFV, or 
FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC tod TFV, 
FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC 
and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and optionally 
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other nucleoside analogs. 

108. A metiiod for detennining whettiCT' aii HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said metliod comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wlierein the presence of sTllSR, sM133T, 
sF134V, sI195M, sS207R and sY225Y/C or combinations thereof or an equivalent one or 
more other mutation is indicative of a variant wherein said variant exhibits a decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and IMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV,and optionally other nucleoside analogs. 

109. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method con:q)risuig isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation^ wherein the presence of sS126T, sM133L/M, 
SS143S/T, SD144A, sG145A and sW172Stop or combinations thereof or an equivalent one 
or more other mutation is indicative of a variant wherein said variant exhibits a decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV. FTC and ADV, FTC and TFV, FTC and IMV, or ADV and LMV aad TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV aad FTC 
and LMV and TFV,and optionally other nucleoside analogs. 

110. A method for d^enrdning whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mENA 
from said HBV and screening for a mutation wherein the presence of sN40S, sC69Stop, 
SM75I, sLSSP, sTllSA, sW182Stop, sW196L, sY206H an sY225F or combinations 
thereof or an equivalent one or more other mutation is indicative of a variant wherein said 
variant exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, 
ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV 
and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV 
and FTC, or ADV and FTC and LMV and TFV,and optionally other nucleoside analogs. 
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111. A metiiod for determiniiig whether an HBV strain exMbits reduced sensitivity 
to a nucleosi^elmalog, said method comprising isolating DNA or corresponding inRNA 
from said HBV and screening for a mutation wherein the presence of slSlM and sP214Q 
or combinations thereof or an equivalent one or more other mutation is indicative of a 
variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, 
or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC 
and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and 
LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and optionally 
other nucleoside analog. 

1 12. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said metiiod comprisiiig isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sF83S, sL173F and 
sW199L or combinations thereof or an equivalent one or more other mutation is indicative 
of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, TFV, or 
FTC, or ADV and LMV, ADV and TFV, IJVEV and TFV, FTC and ADV, FTC and TFV, 
FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC 
and LMV, ADV and LMV and FTC, or ADV and FTC and IMV and TFV, and optionally 
other nucleoside analogs. 

113. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mENA 
&am said HBV and screening for a mutation wherein the presence of sI126T, sK160E, 
SS174N, SA184V, sW196L, sS210N, sF/C220L and sY221C or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and IMV and 
FTC, or ADV and FTC and LMV and TFV, and optionally other nucleoside analogs. 
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. 1 14. A method for detennining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding roRNA 
firom said HBV and screening fgrTmutation wherein the presence of sC69Stop/C, sC76y, 
sIIlOV/I, SY134N, sW172Stop/W, .sW196Stop and sS207R or combinations thereof or an 
equivalent one or more other mutation is iadicative . of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, IW, or FTC, or ADV and LMV, ADV 
and-TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV.and optionaUy other nucleoside analogs. 

115. A method for deteiminiug whether an HBV strain exhibits r»iuced sensitivity 
to a nucleoside analog, said method conqir^ing isolating DNA or corresponding roRKA 
from said HBV and screening for a mutation wherein the presence of nK32, rtN33, rtP34, 
rtHBS and TtT37 or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and 
optionaUy other nucleoside analogs. 

116. A method fo]; determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtf 59, r1K60, rtF61, 
rlA62 and rtV63 or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV. and 
OptionaUy other nucleoside analogs. 



117. A method for detennining whether an HBV strain exhibits reduced sensitivity 
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to a nucleoside analog, said method comprising isolating DNA or corresponding niiRNA 
from said HBV and screening for a mutation wherein the presence of rtD83, rtV84, rtS85, 
rtA86, jFTSP, rtH90 and rtI/L91 or combinations thereof or an equivalent one or more 
other mutation is indicative of a variant wherdn said variant exiiibits a decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV', ADV and TFV, IMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV, and optionally other nucleoside analogs. 

11 8i A method for detemiining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRSTA 
from said HBV and screening for a mutation- wherein the presence of rtP177, rtF178, 
rtL179, rtLlSO, rtAlSl, rtQ182, rtFlS3 and rtTlS4 or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV,and optionally other nucleoside analogs, 

1 19, A method for deteamining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding roRKA 
from said HBV and screening for a mutatioa wherein ths presence of rtM204'and rtY203 
or combinatious thereof or an equivalent one or more other mutation is indicative of a 
variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, 
or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC 
and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and 
LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and optionally 
other nucleoside analogs. 

120. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
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from said HBV and screening for a mutation wherein ihe presence of rt235, rt236, rt237, 
rt238 and rt239 or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant whraBm said variant exhibits a decreased sensitivity ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and 
optionally other nucleoside analogs. 

121. A method for detertnining whetiTer an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rt247, rt248, rt249, 
rt250 and rt251 or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV^ LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and 
optionally other nucleoside analogs. 

122. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or correspondiag mRNA 
fix>m said HBV and screening, for a mutation wherein the presence of 
K32M/F/P/S/T/W/YmA/RyN/D/C/Q/E/G/H7iyL/deletion; 
N33D/C/Q/E/G/H/1/L/BC/M/F/P/S/TAVA^A^/A/W 
P34S/TAVA^WAyR/N/D/C/Q/E/G/H/LT./K/M/F/deletion^ 
H35I/L/KyMyF/P/S/TAVA"A^/A/R/N/D/C/Q/E/G/deIetion; 
T37W/YA^/AyRM/D/C/Q/E/G/GByi/L/K/M^ 
V59S/Tm/YrV/A/Rm/D/C/Qm/G/BmJK/M/F/deletion; 
K60M/F/P/Snmr^/V/A/R/i^/D/aQ/WG/H/mJdQ\e1iorii 
¥6mS/Tm/Y/V/Am/N/D/aQfWG/BmJKm/deledoi^ 
A62R/N/D/aQ/E/G/HZI/L/K/M/F/P^^ 
V63A/R/N/D/aQ/E/G/H/I/L/K/MyF/P/S/TW 
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D83C/Q/E/G/HyT/L/K^M/F/P/S/T/W/YA^/A/R^ 
V84A/R/N/D/C/Q/E/G/H/in./KM/F/P/S/TAVWdeletion; 
yssrmrY/V/Am/N/D/C/Q/WG/H/J/UKm/F/P/del&non^^ 
A86R/N/D/C/Q/mG/HmjEJM/F/?/Sn/W/YVfdelotiorK 

mOI/L/Km/F/P/S/rm/Y/V/A/Rm/D/C/Q/E/G/dcmon; 
JfL9lKm/F/i'/SnmrY/y/Amm/D/C/Q/E/GfBJdGledon; 

m77snm/Y/Y/Amm/D/c/Q/WG/imnLjKn!m/deietion; 

J FlVSP/S/TAVA^WATRM/D/C/Q/E/G/H/M^KyM/deletion; 

LI 79KM/F/P/S/T/WA^WA/RyN/D/C/Q/E/G/H/l/deIetion; 
LlSOKM/F/P/S/T/W/YA^/Am/N/D/C/Q/E/G/EM/deletion; 
A181R/N/D/C/Q/E/G/H/17L/KM/F/P/S/Tm 
Qi 83WG/imiJKJM/F/P/snmr^/V^A/R/N/D/adQlQtiov^ 
m83V/S/Tm/Y/VfAmmm/aQ/WG/H/l/lJKM/dGl&dcm; 
Tl 84WA^A^/A/R/N/D/C/Q/E/G/H/I/L/K/MyF/P/S/deietion; 
Y203V/A/R/N/D/C/Qm/G/H/l/IVK/MyF/P/S/T/.W/deletion; 
M204F/P/S/TAV/YA^/AyTUN/D/C/Q/E/G/H/I/L/K/deletion; 
L235K/M/T^/S/TA^^/YA^/AyUasr/D/C/Q/E/G/H/I/d6letion; 
N236D/C/Q/E/G/en/IVK/M/F/P/S/TA\^A^mA/R/del^^ 
Q T237W/Y/V/An^fD/aQ/WG/HAnJKMWmS/dQledon; 

F237snmrT/v/Amm/D/aQm/G/majKM/F/dQistiou; 

m38D/C/Q/WG/HmJK/M/F/P/S/Tm/Y/V/A/R/deletion; 

H23 SmjKm/FfP/S/T/W/Y/V/Am/N/D/C/QfEfG/deletion; 

A238K;N/D/C/Q/E/G/H/I/L/K/M/F/P/S/T/w7Y/V/dek 

S239Tm/YmAmmm/C/Q/WG/HmL/KJM/FfP/dQmon; 

Q23 mG/EmJKM/F/^/S/T/WrYrV/AMJN/D/adQletion-, 

K239M/F/P/S/T/W/Y/V/AyRnSi/D/C/Q/B/G/Hnnjdelction; 

lJZ47KMJF/?/S/rm/Y/V/Amm/D/aQfWGmn/demo-a; 

m4BD/aQm/G/HmJK/M/P/P/m/W/Y/VJAn^dele1ion; 

H2481/L/K7M/F/P/S/T/WArAVA/El^^ 

7249m/T/w/Y/v/A/Rmm/aQ/E/G/mrLnuwd&i&doj^ 
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M250F/P/S/TAVA!^A^/AyUW/D/C/Q/E/G/H/iyL/Kydeletion; 
G251H/I/L/K^MyF/P/S/TAVA^A^/AyR/N/D/C/^ and 

V251A/R/N/D/C/Q/]^yH/3yi/K^^ or combinations thereof or an 

equivalent one or more other mutation is indicative of a variant wherein said, variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and IMV, ADV 
and TFV, LMV and TFV. FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV and optionally other nucleoside analogs. 

123. A method for detecting an agent which exhibits inhibitory activity to an HBV 

which exhibits resistance or decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC aad TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV and optionally other nucleoside 
or nucleotide analogs or other anti-HBV a;gents, said method comprising: 

generating a genetic construct comprising a r^lication competent-effective 
amount of the genome fiord said HBV contained in a plasmid vector and then transfecting 
said cells with said construct; 

contacting said cells, before, during and/or after transfection, with the agent to 

be tested; 

culturing said cells for a time and under conditions sufficient for the HBV to 
replicate, express genetic sequences and/or assemble and/or release virus or viras-lifce 
particle if resistant to said agent; and 

subjecting the cells, cell lysates or culture supernatant fluid to viral- or viral- 
component-detection means to detmnine whetiaer or not the virus has replicated, 
escpressed genetic material and/or assembled and/or been released in the presence of said 
agent. 
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124. A method for detecting an agent which exhibits inhibitory activity to an HBV 
which exhibits resistance or decreased sensitivity to ADV, LMV, TFV, or FTC, or ADY 
and LMV, ADV and TFV. LMV and TFV, FTG and ADV, FTC and TFV, FTC and LMV. 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 

and LMV and FTC, or ADV and FTC and LMV and TFV, and optionally other nucleoside 
or nucleotide analogs or other anti-HBV agents, said method comprising: 

generatmg a genetic construct comprising a replication competent-effective 
amount of the genome fix»m said HBV contained in or fused to an amount of a baculovirus 
genome effective to infect cells and then infecting said cells with said construe^ 

contacting said cells, before, during and/or after infection, with the agent to be 

tested; 

culturing said cells for a time and under conditions sufficient for the HBV to 
replicate, express genetic sequences and'or assemble and/or release virus or virus-like 
partLcies if resistant to said agent; and 

subjecting the cells, cell lysa.tes or culture supernatant fluid to viral- or viral- 
component-detection means to determine whether or not the virus has replicated, expressed 
genetic material and/or assembled and^or been released in the presence of said agent. 

125. The method of Claim 123 or 124 wherein the HBV genome is stably integrated 

into the cells' genome. 

126. An agent identified by the method of any one of Claims 123 to 124. 

127. Use of an HBV variant according to any one of Claims 1 to 59 or a componmt 
thereof in the rational design of an anti-HBV agent. 
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128. Use according to Claim 126 wherein the rationaJ design comprises microarray 
analysis. 

129. Use according to Claim 126 wherein, the rational design is based on the crystal 
structure or JQMR structure of a viral component, 

130. A vaccine comprising an antigenic component of the HBV variant of any one 
of Claims 1 to 59 or an antigenic component thereof or an antibody thereto, 

131. The vaccine of Claim 130 wherein the antigenic component is an HBsAg or 
PreSl orPreS2. 

1 32. Hie vaccine of Claim 130 wherdn the antigenic component is a defective HBV 
variant. 

133. The vaccine of Claim 130 comprising an antibody to HBsAg or PreSl or PreS2 

1 34. The vaccine of Claim 130 wherein the HBV or its antigenic compound is &om 
an HBV variant having a mutation selected from.rtS21A, rtL122F, rtN124H, rtT28N, 
rtPlSOQ, rtDlBlN and rtY135C. 

135. The vaccine of Claim 130 wherein the HBV or its antigenic compound is firom 
an HBV variant having a mutation selected from rt/N/S/T/W53D, rtY126Q, itLlSOM, 
rtS202G, rtI204V and rtI235]/M. 

136. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtN53D, rtY54H, rtS57P, rtL91I, rtSn6P, 
rtF122L,rtY124H,itV134D,rtY141Y/F. _ 
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137. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV vajriant having a mutation selected from rtL145M, rtFlSlFA^, rtAlSlT, rtK212R, 
rtL217R, rtS219A, rtN236T and rtN238D. 

138. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected firom rtS78T, rtV84M, rtY126C. rtV191I, 
rfM204I and rtV2l4A. 

139. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rfH90D and rtl/FlOSL. 

140. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant haviiag a mutation selected from rtLl 57L/M, rtAl 8 1 V and rtV207I. 

141 . The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant havipg a mutation selected fifom rtLSOV, rliP109S, rtI163V, rtL229M and 
rtNyH/A/S/Q238K. 

142. . The vaccine of Claim 130 whereia the HBV ox its antigenic compound is from 
an HBV variant having a mutation selected &om rtS78S/T, rtNllSN/S, Tmi39N/K, 
rtV142E, xtAlSlA/T, r1i204M, rtQ/P/S/Stop215Q, rtE218M and rfN238N/H. 

143. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sP120T, sM125F and sT127A. 

144. The vaccine of Claim 130 wherein the HBV or its antigenic compound is fix)m 
an HBV variant having a mutation selected from sTllSR, sM133T, sF134V, sI195M, 
SS207R and sY225Y/C. 



wo 03/087351 



PCT/AU03/00432 



- 142 - 

145. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected firom sS126T, sM133L/M, sS143S/T, sD144A, . 

~sG145A and sW172Stop. 

1 46. The vaccine of Claim 130 wherein the HBV or its antigenic compound is ftom 
an. HBV variant having a mutation selected &om sN40S, sC69Stop, sM75I, sL88P, 
ST118A, sW182Stop, sW196L, sY206H an sY225F. 

147. The vaccine of Claim 130 wherein the HBV or its antigenic compound is &om 
an HBV variant having a mutation selected from slSlM and sP214Q. 

148. The vaccine of Claim 130 wherein the HBV or its antigenic compound is firom 
an HBV variant having a mutation selected from sF83S, sLl 73F and sWl 99L. 

149. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sI126T, sK160R, sS174N, sA184V, 
sW196L,sS210N,sF/C220LandsY22ia . 

150. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected fi^jm sC69Stop/C, sC75Y, sIllOV/I, sY134N, 
sW172StopAV^, sW196Stop and SS207R- 

151 . The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtK32, rfN33, r£P34, rtHSS and rtT37. 

152. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from r£P59, rtK60, rtF6 1 , rtA62 and rtVeS . 

153. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected &om rtD83, rtV84, rtS85, rtA86, rtY89, rtH90 
andrtI/L91. 
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154. The vaccine of Claim 130 wherein the HBV or ils antigraic compotind is firom 
an HBV variant having a mutation selected fiom rtP177, rtF178, rtL179, rtLlSO, rtAlSl, 
rtQ182, rtF183 andrtTl84. 

155. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected ffom rtM204 and rtY203 . 

156. The vaccine of Claim 130 wherein the HBV or its antigenic compomid is from 
an HBV variant having a mutation selected firom rt235, rt236, rt237, rt238 and rt2i39. 

157. The vaccine of Claim 130 wherein the HBV or its antigenic compound is fix>m 
an HBV variant having a mutation selected from rt247, rt248, rt249, rt250 and rt25 1 . 

158. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from, 

K32]WF/P/S/TAV/YA^/A/R/N/D/C/Q/E/G/H/iyi^ 

H351/iyKyM/F/P/S/T/W/YA^/A/R/N/a5/C^ 
T37W/Y/V/A/R/N/D/aQ/E/G/H/iyL/KyTV^ 
P59S/T/WA^/V/A/R/N/D/C/Q/E/G/HZI/^^ 
K60M/F/P/SyT'/W/YA^/A/R/N/D/C/Q/E/G/H/I/IVdele^^^ 

A62m^/D/C/QmfG/HmJKM/FrP/S/T/W/YrV/dQleiion-, 

V63A0R/N/D/C/Q/E/G/Hyi/iyKyMyF/P/S/TAV/YM^ 

D83C/Q/E/G/H7IZ[:yKyM/F/P/S/TAWYA//A/R/N/dd 

V84A/R/N/D/C/Q/E/G/Hyi/L/K/M/F/P/S/TAV^^ 

S85TAV/Y/V/AyR/N/D/aQ/E/G/H/!ZI7KyM/^ 

A86R/N/T)/C/Q/E/G/HZiyiyKyMyF/P/S/TA^ 

YSPV/A/IL'N/D/aQ/E/G/H/ia./KjM^ 
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HPOlMTM/F/P/S/T/WAi'A^/A/R/N/D/C/Q/E/^^^ 

]yL91KM/F/P/S/T'AVA^A^/A/R/N/D/aQ/E/G/H/deletion; 

P177S/rAOTA^/A^/D/CyQ/E/G/H/La:/^^ 

F178P/S/TAV/TA^/A/Ryasr/D/G/Q/E/G/H/l/I7^^ 

L179K7M/F/P/S/TAV/YA^/A/R/N/D/C/Q/E/GfflWyd 

LlSOK/M/F/P/S/T/W/YWA/R/N/D/C/Q/E/G/H/I/deletioii; 

AlSlR/N/D/C/Q/E/G/H/jDX/KTM/F/P/S/T/WAr^^^ 

Fl 83P/S/TAV/YA^/A/FLTSr/D/C/Q/^G/H/I/l^^ 

ri 84 WA^/V/A/R/NyD/aQ/E/G/H/I/L/^^ 

Y203V/A/R/N/D/C/Q/E/G/HyT/UK^^ 

M2<MF/P/S/rA;V^/YA^/A/R/N/D/C/Q/E/G/H/I7L/^ 

L235KyM/P/P/S/T/WA"A^/A/ll/lSl/^ 

N236D/C/Q/WG/H/I/I7K/r^/P/S/TAV/YWj^ 

T237WA^WA/RyW/D/C/Q/E/G/Hy]y]yK^ 

P237S/T/W/YA^/Ay'RyN/D/C/Q/E/G/Ha/T./KAl/F/deletioii; 

N238D/C/Q/E/G/H/3y]UKyM/F/P/S/TAV'/YWA/Ry 

H23SljT./K/^Ij^/P/Snr/W/YA^/AyRi^^^^ 

A238RyM©/C/Q/E/Q/Hyi/L/KyM^ 

S239TAV/yA^/AyR/N/D/C/Q/E/G/Ma7^^ 

Q238E/G/H/I/I7KyM/F/P/S/TA^r/YWAyR^^ 

K239M0?/P/S/r/W/rA^/A>TEl^/D/C/Q/E/G/Hy^ 

I^47K>M/F/P/S/T/W/YA?'/A/R/N/D/C/Q/E/G/HA/deletion 

N248D/C/Q/E/G/H^iniK73Sd/F/P/S/T/W/YA^/A/R/dele^ 

m48I/L/B™^/P/S/TA¥Af'WA/R/N/D/C/Q/E/G/deletion; 

F249P/S/TAVArA^/A/R/N/D/C/Q/E/G/H/I/l7K/M/deleti 

GlSlWl/UK/f^/F/S/rm/YfV/A/m^/D/C/Qm/dQl&tio^ and 
V25 lA/Rm/D/aQm/G/HmUKJM/F/P/Sn/Wm<Meiion. 
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159. A computer product for assessing the likely usefulness of a virai variant or 

biological sample comprising same for detennining an appropriate therapeutic protocol m 
a subject, said product comprising: 



(1) code that receives as inpTit index values (lys) for at least tviro features 
associated with said viral agents or biological sample comprising same, 
wherein said features are selected from: 



(a) the ability to exhibit resistance for reduced sensitivity to a 
particular compound or immunological agent; 

(b) an altered DNA polymerase from wild-type HBV; 

(c) an altered surface antigen from wild-type HBV; 

(d) morbidity or recovery potaatial of a patient; or 

(e) altered replication capacity (increased or decreased); 

(2) code that adds said Ivs to provide a sum corresponding to a potmcy 
value (Pv) for said viral variants or biological samples; and 



(3) a computer readable medium that stores the codes. 

160. A computer for assessing the likely usefulness of a viral variant dr biological 
sample comprising same in a subject, whcsrein said computer comprises: 

(1) a machine-readable data storage medium comprising a data storage 
material encoded with machine-readable data, wherein said machiae- 
readable data comprise Ivs for at least two features associated with said 
viral variant or biological sample; wherein said features are selected 
from:- 



(a) the ability to exhibit resistance for reduced sensitivity to a 
particular coxr^iound or immunological agent; 
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(b) an altered DNA polymerase from wild-type HBV; 

(c) an altered surface aatigeri from wild-type HBV; 

(d) morbidity or recovery potential of a patient; or 

(e) altered repKcation capacity (increased or decreased); 

(2) a working memory for storing instractions for processing said machine- 
readable data; 

(3) a central-processing unit coupled to said working memory and to said 
machine-readable data storage medium, for processing said machine 
readable data to provide a sum of said lys corresponding to a Py for said 
con)pound(s); and 

(4) an output hardwaare coupled to said central processing unit, for 
receiving said Py.: 

161. A composition compdsing an agent capable of directly or indirectly inhibiting 
an HBV variant as defined in any one of Claims 1 to 59, said composition further 
comprising one or tnore phannaceutically accepfeible carriers and/or diluents. 

1 62. The composition of Claim 161 wherein the agent is a recombinant protein j&om 
said HBV variant. 

163. Hie composition of Qatm 161 wherein the recombinant protein is HBsAg or 
PreSl orPreS2. 

164. The composition of Claim 161 wherein the agent is capable of inhibiting aa 
HBV variant polymerase. 

165. The composition of Claim 161 wherein the agent is identiJBed by natural 
product screening or rational drug design. 
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1 66. The composition of Claim 161 wherein the agent is a defective HBV variant. 

167. The composition of Claim 161 wherein the agent is an antibody directed to an 
HBV compound. 

168. The composition of Claim 161 wherein the agent is a ribozyme, antisense 
molecule or sense molecule relative to an HBV gene. 

169. A method according to Claims 37 to 57 wherein a virus related to HBV from 
the femily of hepdanviruses such as WHV or dhBV exhibits reduced sensitivity to a 
nucleoside analog, said method comprising isolating DNA or corresponding mRNA &om 
said HBV, or DHBV or WHV and screening for a mutation or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ABV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV. FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TPV, TFV and FTC and LMV, ADV and LMV and 
FTC, or AD V and FTC and LMV and TFV. 

170. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA &om said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surfece antigen and/or HBV DNA polymcarase genes wherein the 
preseace of such a mutation selected during treatment with ADV, LMV, TFV, or FTC, or 
ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and 
LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, 
ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the 
hkehhwd of reducing interactivity of said antibodies to said mutated surface antigen. 

171. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surfiace antigen, said method comprising isolating DNA 
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or corresponding mRNA from said HBV and screening for a mutation in ttie nucleotide 
sequence encodiag HBV surface antigen and/or HBV DNA polymerase genes whereia the 
presence of such a mutation is selected firom sP120T, sM125T and sT127A selected dining 
treatment with ADV, LMV, TFV, or FTC, or ADV and LMV. ADV aad TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
aad FTC and TFV, TFV aad FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV is an indication of the Ukelihood of reducing interactivity of said 
antibodies to said mutated surface antigen. 

172. A method for determining the potential for m HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said- HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surfece antigen and/or HBV DNA polymCTase genes wherein Ihe 
presence of such a mutation is selected &om sTllSR, sM133T, sF134V bI195M, sS207R 
and SY225Y/C selected during treatment with ADV, LMV, TFV, or FTC, or ADV and 
LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or 
ADV and IMV and TFV, or ADV and FTC and TFV, TFV aud FTC and LMV, ADV and 
LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the likelihood of 
reducing intearactivity of said antibodies to said mutated sur&ce antigeiL 

173. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV sxnface antigen, said method conq^rising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surfece antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sSI26T, sM133L/M, sS143S/T, sD144A 
sG145A and sW172Stop selected during treatment with ADV, LMV, TFV, or FTC, or 
ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC aud 
LMV, or ADV and LMV and TFV, or ADV and FTC aud TFV, TFV and FTC and LMV, 
ADV and LMV and FTC, or ADV. and FTC and LMV and TFV is an indication of the 
likelihood of reducing interactivity of said antibodies to said mutated surface antigen. 
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174. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprisiag isolating DNA 

. or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected &om sN40S, and sC69 Stop, sM75I, sL88P, 
sTl ISA, sW182stop, sWI96L, sY206H and sY225F selected during treatment with ADV, 
LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, 
FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, 
TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV 
is an indication of the likelibood of reducing: interactivity of said antibodies to said mutated 
surface antigen. 

175. A method for determining the potaatial for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresiMDnding, mRNA fiom said HBV and screening for a mutation in the nucleotide 
sequesnce encoding HBV surfece antigen and/or HBV DNA polymer^e genes wherein the 
presence of such a mutation is selected from sF83S, sL173F and sWl99L selected during 
treatment with ADV. LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV is an indication of the likelihood of reducing interactivity of said 
antibodies to said mutated surface antigen. 

176. A method for deteraiining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding ulRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sI126T, sK160R, sS174N, sA184V, sW196L, 
SS210N, SF/C220L and sY221C selected during freatment with ADV, IMV, TFV, or FTC, 
or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC 
and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and 
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LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of 
the likelihood of reducing interactivity of said antibodies to said mutated surfece antigen. 

177. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding roRNA firom said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sC69Stop/C, sC76Y sIllOV/I, sY134N, 
sW172StopAV, sW196Stop and sS207R selected during tireatinent with ADV, IMV, TFV, 
or FTC, or ADV and LMV. ADV and TFV, LMV and TFV, FTC and ADV, FTC and 
TFV. FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and 
FTC and LMV, ADV and IMV and FTC, or ADV and FTC and LMV and TFV is an 
indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 

178. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV md screening for a mutation in the nucleotide 
sequence encodiag HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from selected during treatment with ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and IMV and TFV, or ADV and FTC and TFV, TFV 
and FIC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an 
indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 

179. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mSJSFA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surfece antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtS21A, rtL122F, r<K124H, rtH126R, 
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rtT128N, rtPlSOQ, rtDlSlN, rtY135C selected during treatment with ADV, LMV, TFV, 
or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and 
TFV, FTClnd LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV aad .. 
FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an 
indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 

180. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected &om rfN/S/T/W53D, itY126Q, rtLlSOM, 
rtS202G, rtI204V, rtI235I/M selected during treatment with ADV, LMV, TFV, or FTC, or 
ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and 
LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, 
ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the 
likelihood of reducing interactivity of said antibodies to said mutated surface antigen. 

181. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen* said method comprising isolating DNA 
or coiresponding mRNA from said HBV and screcDing for a mutation in the nucle<Stide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtN53D, rty54H, rtS57P, rtL91I, rtS116P, 
rtF122L, rtY124H, rtV134D. rtY141Y/F, rtL145M, rtFlSlFA^, rtAlSlT, rtK:212R, 
rtL217R, rtS219A, rtN236T and rtN238D selected dxiring treatment with ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an 
indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 
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182. A method for determining the potential for an HBV to exlubit reduced 
interactivity to antib&dy to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from" said HBV and screening for a mutation in tiie nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected itom rtS78T, rtV84M, rtYl26C, rtV191I, rfM204I 
and rtV214A selected during treatment with ADV, LMV, TFV, or FTC, or ADV and 
LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or 
ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and 
LMV and FTC, or ADV and FTC and LMVand TFV is an indication of the likelihood of 
reducing interactivity of said antibodies to said mutated surface antigen. 

183. A method for determining the potential for an HBV to exMhit reduced 
interactivity to antibody to HBV surfece antigen, said method comprising isolating DNA 
or coixesponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtH90D and itL/FlOSL selected during 
treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
IW, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV is an indication of the likelihood of reducing interactivity of said 
antibodies to said mutated surface antigen. 

184. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtL157L/M, rtAlSlV, rtV207l4 and rtN236T 
selected during freatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and 
TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV 
and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, 
or ADV and FTC and LMV and TFV is an indication of the Hkelihood of reducing 



wo 03/087351 



PCT/AU03/00432 



- 153- 

interactivity of said antibodies to said mutated surface antigen, 

185. A method for detemjining the pd?mtial for an HBV to exhibit reduced 
interactivity to antibody to HBV surfece antigen,, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surfece antigen and/or HBV DNA polymerase geaes wherein the 
presence of such a mutation is selected from rtLSOV, rtP109S, rtI163V, rtM204I, rtL229M 
and riN/H7AyS/Q238K selected during treatment with ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the likelihood 
of reducing interactivity of said antibodies to said mutated surfece antigen. 

186. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method coni^ristag isolating DNA 
or coiresponding mRNA from said KDBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtS78S/T, rtNllSN/S, rtN139N/K, rtV142E, 
rtAlSlA/T, rtI204M, rtQ/P/S/Stop215Q, rtE218KyE, and rfN238N/H selected during 
treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and ITV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and IMV and TFV is an indication of the hkelihood of reducing interactivity of said 
antibodies to said mutated surface antigen. 

187. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or coiresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequaace encoding HBV surfece antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtK32, r£N33, rtP34, rtH35 and rtT37 selected 
during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
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LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV is an indication of tiie .likelihood of reducing 
interactivity of said antibodies to said mutated surfece antigen. 

188, A method for detenrdning the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected ftom rtP59, rtK60, rtF61, rtA62 and rtV63 elected 
during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFVy or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV is an indication of tlie likelihood of reducing 
interactivity of said antibodies to said mutated suid^ antigen. 

189, A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HDBV surface antigen, said method comprising isolating DNA 
or corresponding niRNA fixnn said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtD83, rtV84, rtS85, rtA86, rtY89i rtH90 
selected during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and 
TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV 
and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LM\^ and FTC, 
or ADV and FTC and LMV and TFV is-an indication of the likelihood of reducing 
interactivity of said antibodies to said mutated surface antigen. 

190, A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 



wo 03/087351 



PCT/AU03/00432 



- 155 - 

presence of such a mutation is selected, from rtP177, rtF178, rtL179, rtLlSO, rtAlSl, 
rtQ182, rtF183 and rtT184 selected during treatment with ADV, LMV, TFV, or FTC, or 
Ar>V and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC^d 
LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, 
ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of . the 
likelihood of reducing interactivity of said antibodies to said mutated surface antigen, 

191. A method for detennining the potential for an HBV to exhihit reduced 
interactivity to antibody to HBV surface antigeii, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtM204 and rtY203 selected during treatment 
with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC 
and ADV, FTC and TFV, FTC and LMV, of ADV and LMV and TFV, or ADV and FTC 
and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV 
and TFV is an indication of the likelihood of reducing interactivity of said antibodies to 
said mutated surface antigen. 

192. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rt235, rt236, rt237, rt238 and rt239 selected 
during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV is an indication of the likelihood of reducing 
interactivity of said antibodies to said mutated surfece antigen. 

193. A method for detennining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surfece antigen, said metliod oomprisihg isolating DNA 
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or corresponding mRNA from said HBV and screeioing for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected &om ttZAl, rt248, rt249, rt250 and rt251 selected 
during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or AJDV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV is an indication of the likelihood of reducing 
interactivity of said antibodies to said mutated surface antigen. 

194. A method for detenxmiing the potential for an HBV to exhibit reduced 

interactivity to antibody to HBV .surface antigen, said method comprising isolating DNA 

or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 

sequence encoding HBV s^irface antigen and/or HBV DNA polymerase genes wherein the 

presence of such a mutation, l^lM/F^P/Snmr^/V/A/R/N/D/aQ/WG/tm/lJdoldlon; 

mSB/C/Q/WGmmjKM/F/P/S/rm/Y/V/Am/dGletioni 

P34S/TAV'ArA^/A/R/N/D/C/Q/E/G/H/t/LyK7^ 

H35lL/K7M7F/P/S/TAVA!'A^/A/R/N/D/C/Q/E/G/deletion; 

T37WA^A^/A/E?/N/D/C/Q/E/G/H7I/L/K^'M/F/P/S/deIetion; 

P59S/TAV/YA^/A/RyN/D/C/Q/E/G/H/in./K/M/F/deletion; 

K60M/F/F/S/T/W/Y/V/A/RmD/C/Q/B/G/BmJdeletioa; 

FeiP/S/TAV^ry-WATEim/D/C/Q/E/G/Hyi/L/K^ 

A62RyN/D/aQ/E/G/H/]7L^K/M/F/P/S^ 

y63Amn^/D/C/QWG/E/mJKM/F/?fS/Tm/Y/delGiion\ 

mSC/QfE/G/BJmJKMJF/P/S/T/Wrf/V/A/R^ 

V84Amm/D/C/Q/E/G/BmJKM/F/P/S/T/W/Y/delQtioni 

S85TAVA^WA/R/N/D/C/Q/E/G/H/I/L/K/M/F/P/deletion; 

A86R/N/D/C/Q/E/G/HyiMyM/F/P/S/TAVA^A^/deletion^^ 

Y89V/A/HyN/D/C/Q/E/G/H/I/L/^C/M/F/P/S/TAV/del^ 

H90I/L/K/M/F/P/S/T/W/YA^/A/R/N/D/C/Q/^ 

iyL91KyM/F/P/S/T/W^rrmA/Rm/D/aQ/E/G/^^ 

P177S/T/W/YA^/AyR/N/D/aQ/E/G/Hyi/L/^^ 
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F178P/S/TAWA^/AyRW/©/C/Q/E/G/HM./Km'deleti^ 
L180K/M^/P/S/T/W/YWAyR/N/D/C/Q/E/G/Hn^ . 

Amm^fD/c/qm/GfH/UL/KM/F/p/srrm/Y/v/dQi^^^ 

Q183E/G/H/I'L/EMSl/F/P/S/TAVAr/V/A/R^ 

F183P/S/T/W/YWA/Rym(/aQ/E/G/EM^^ 

T184WA^A^/A/RM/D/aQ/E/G/Hy]/L/K)T^ 

Y203V/A/RyN/D/C/Q/E/G/H/I/L/K7M/F/P/S/TAV/d^ 

M204F/P/S/TmA^A^/A/R/N/D/C/Q/E/G/H/I/I7^ 

L235KyM/F/P/S/rAVA^A^/iVl^/D/CyQ/E/G/E^ 

N236D/C/Q/E/G/H/I/iyKM/F/P/Sa"/W/YWA/R/deletiou; 

T237W/YA^/A/R/Nm/aQ/E/G/H>Tyi7KAOT 

PasyS/T/W/YA^/A/RyN/D/C/Q/B'G/maj*^^ 

mSSmJK/J^/P/S/T/W/Y/V/AJRfN/D/C/Qm/G/del^^^ 
A23ZRm/D/aQfWG/B/mJKJM/FfP/Sn/^rYfV/del&tioii; 
S239TAVA"A^/A/RyN/D/C/Q/E/G/Bm/KjM/F/P/deletioii; 
Q238E/G/H/I/L/KM/F/F/S/TAV'Af'A^/A'R/N^^ 

K239M/F/P/S/TAVA^WAyll/N/D/C/Q/E/G/H/I/L/deletiGii; - 
L247K/M/F/P/Sn/W/Y/V/A/R/N/D/aQ/B/G/H/I/dsletion; 
N248D/aQ/E/G/B/l>X>TO4/F/T/S/TAV/yA^/A/R^ , 
m48mJK/M/F/P/S/T/W/Y/V/Am/}^/D/aQ/E/G/deletion; 

YiAmsnmfYN/AimirbiaqfWGfBnfiJKm 
Mi5Qmisniwrffyimji^fDiC!QmiGfmnMJd€iQ^on', 

G251H/I/L/^C/M/F/P/S/TWA^A^/A/R/N/1D/C/^ 

V251A/R/N/D/C/Q/E/G/H/]yL/KMflF/P/S/TAV/Y/deletiou, is selected duiing treatment 
with ADV, LMV, TFV, or FTC, or ADV and LMV, AD V and TFV, LJVIV and TFV, FTC 
and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC 
and TFV, TFV and FTC and IMV, ADV and LMV and FTC, or ADV and FTC and LMV 
and TFV is an indicatioii of the likelihood- of reduoing interactivity of said antlbodi^ to 
said mutate sur&ce antigen. 
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195. A method for detemuning the potential for an HBV to exhibit reduced 
7— interactivity to antibody to HBV surface antigen, said method comprising isolated protein 

from said HBV encoding HBV sur&ce antigea whexedn the presence of such a mutation 
was selected during treatment with ABV, LMV, TFV, or FTC, or ADV and IMV, ADV 
and TFV, LMV and TFV, FTC and ADV,~FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV and is an indication of the likelihood of 
reducing interactivity of said antibodies to said mutated surface antigen. 

196. A method for detennining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protem 
from said HBV encoding HBV sur&ce antigen wherein the pr^ence of such a mutation is 
selected from sP120T, sM125T and sT127A selected during treatment with ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an 
indication of the hkeHhood of reducing interactivity of said antibodies to said mutated 
surface antigen. 

197. A method for determining the potential for m HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the presence of such a mutation 
was selected from sTllSR, sM133T, sF134V sI195M, sS207R and &Y225YJC selected 
during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV is an indication of the likeHhood of reducing 
interactivity of said antibodies to said mutated surface antigen.. 
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198. A metliod for detennfrting the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV^fcpding HBV surface antigen wherein the presence of such a mutation 
was selected from sS126T, sM133L/M, sS143S/T, sD144A sG145A and sWI72Stop 
selected during treatment with ADV, LMV, TFV, or FTG, or ADV and LMV, ADV and 
TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV 
and TFV, or ADV and FTC and IW, TFV, and FTC and LMV, ADV and LMV and FTC, 
or ADV and FTC and LMV and TFV is an indication of the HkeHbood of reducing 
interactivity of said antibodies to said mutated surfece antigen. 

199. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method coniprising isolated protein 
fiom said HBV encoding HBV surface antigen wherein the presence of such a mutation 
was selected fiom sN40S, Md sC69 Stop, sM75I, sL88P, sTUSA, sW182stop, sW196L, 
SY206H and sY225F selected during treatment with ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the Ukelihood 
of reducing interactivity of said antibodies to said mutated surface antigen. 

200. A method for deternaining. the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigrai wherein the presence of such a mutation 
was selected from sF83S, sL173F and sW199L selected during treatment with ADV, 
LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, 
FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and. FTC and TFV, 
TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV 
is an indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen 
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201. A method for deteimiaing the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV sqHSce antigea wherein the presence of suph a mutation 
was selected from sI126T, sK160R, sS174N, sA184V, sW196L, sS210N, sF/C220L and 
SY221C selected during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, 
ApV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ABV 
and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV 
and FTC, or ADV and FTC and LMV and TFV is an indication of flie likelihood of 
reducing interactivity of said antibodies to said mutated surface antigen. 

202. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV sur&ce antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the preseaace of such a mutation 
was selected sC69Stop/C, sC76Y sIllOV/I, sY134N, sW172StopAV, sW196Stop and 
sS207R selected during treattnent with ADV, LMV, TFV, or FTC, or ADV and LMV, 
ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV 
and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV 
and FTC, or ADV and FTC and LMV and TFV is aa indication of the likelihood of 
reducing interactivity of said antibodies to said mutated surface antigen. 
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SO [SEQ ID NO: 201 

S6 [SEQ ID NO: 21] 

S8 T [SEQ ID N0s22] 

S12 TTTTGGOaAGCCCTCaiGGerCAGGGCATATTACyU^ACTCTGCCAGCAAM [SEQ ID NO: 23] 

SIS TAGAAACTTTQCCAGCAAAT , ISEQ ID NO: 24 3 



S 8 GCCCCTTCTGCCTCCACCAATCGCCAGTCAGGAAGGCAGCCTACCCCGCT 
S12 CCACCTCCTGCCTCCACCRATCGCCAGTCAGGAAGGCAGCCTACCCCGCT 
SIS CCACCTCCTGCCTCCauCCAATCGCCAGTCAGGAAGGCAGCCTACCCCGCT 



S8 GrCTCCaCCTTTGaG2iGACACTCyV.TCCra^GGCCATGCAGTGaAACTC^ 

S 12 GTCTCCACCTTTGaVGAGACaCTCaTCCTGAGQCCaTCC^ 

SIS GTCTCCaLCCTTTGAaAaA(».CTCyi.TCCTCAGGCCATOa^GTGGAACT 



S8 CAAGCTTCCACCaAACTCTGCAAGATCEa^QAGTGaAAGGCCTGa?ATT^ 
S15 CSyVCCTTCCACCAAACTCTGCAAGATCCCAGAaTQAAAGGCCTGTATTTC 



S 8 CCTGCTGGTGGCTCCAGTTCAGGAACAGTAAAC CCTGTTCCGACTACTGC 
S 12 CCTGCTGGTGGCTCCaGTTCAGGAACAGTAAACCCTGTTCCGACTACTGC 
SIS <x;TG<::^aTGGCTCCAGTTCaGGAACAaTAAACCCTGTTCCGACTAC^ 



CTCTCACTCATCGTCAATCTTCTCGAGGATTGGGGTCCCTGCGCTGAACA 
CTCTCACTCATGGTCAATCTTCTCGAGGATTGGGGTCCCTGCGCTGAACA 
CTCTCACTCATCGTCAATCTTCTCGAGGATTGGGGTCGCTGCGCTGAACA 



Figure 7 
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SI 2 TGGAGAACHLTCACSyrCAGGACrcCTftQGACCeGTTCTCGTGTTA 

SI 5 TGGAGAACATCyiC».TCAGGACTCCTAOGACCCCTTCTCGTGTTACAGGCG 



360 370 380 390 400 

SO ' CaCRGAGTCTAGACTC 

S6 

Sa ■ GOGTTTTTCnrrGXTGACAAGAATCCTCACTU^TACOSaUjAGTCT^ 
S 1 2 GGGarTTTTCTTGTTQAaUVJSAATCCTCAGAATACCaca^ 

TGACAAOAATCCTCACAATACCQCAGAQTCTAGACTC 



410 420 430 440 450 

S 0 GTGGTGGACTTCTCTaiATTTTCGAGaGGGGACTACX:GTGTGTCTTGGCC 

S6 . 

S 8 GTGGTGGACTTCTCTCAATTTTCGAGGGGGGACTACCGTGTGTCTTGQCC 
S 1 2 GTGGTGGACTTCTCTCAATTTTCQAGGGGGGACTACCGTGTGTCTTGGCC 
S15 GTGGTGGACrrCTCTaUVTTTTCSAQGGGGGACTACCGTGTGTCTTGGCC 



460 470 480 490 500 

SO ARAATTCGCAGTGCCCAACCTeCAATaiCTCACCAACCTCCTGTC 
S6 TTACTCACCNACCTCCTGTCCTCCA 
SB ■ AAAATTCGCAGTCCCCaACCrCaiATCaCTC:iAC<ai^^ 
S12 AAAATTCGCaGTCCCCJiACCTCCftATCaCTCACaUiCCTCCTGTCC^ 
S XS AfiAATTCGC^GTCCCCaUlCCTCCaUlTCACTCACCA^ 

510 S20 530 540 5S0 

S 0 ACTTGTCCTGGTTATCGCTGGArGTGTCTGCGGCGTTTTATCATCTTCCT 
S 6 ACTTGTCCTGGTTATCGCTGGATGTGTeTGCGGCGTTTTATCATqTTCOT 
S8 ACTT(SrcCTGGTTATaKTOGATX5TGTC'3^GGCGm^ 

SIS ACTTGTCCTGQTTATCX3CTOGATQTGTCTGCGGCGTTTiaT<aiTClTCCT 

560 570 Seo 590 600 

S 0 CTTaVTCCTGCTGCTATGCerCATCTTCTTGTTGGTrcTTCTGGACTGTC 
36 . CTTGATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTCTTCTGGACTGTC 
S 8 CTTCakTCCTGCTGCTATGCCTCATCITCTTGTTGGTO 
S 12 CTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTCTTCTGGACTGTC 
SIS CTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGCTCTACTGGACTGTC 

. 610 ^- 620 63 0 640 650 

S 0 AAGGTATGTTaCCCGTTTGTeCTCTAATTCCAGGATCCTCAACCACCAGC 
S 6 AAGGTAT6TTGCCCGTTTGTCCTCTAATTCCAGGATCCTCAACCACCAGC 
S 8 AAGGTATGTTGCCCGTTTGTCCTCTAATTCCAGGATCCTCAACCACGAGC 
S 12 AAGGTATGTTGCCCGTTTGTCCTCTAATTCCAGGATCCTCAACCACCAaC 
S 15 AAGGTATaTTGCCCGTrTGrCCICTAATTCCAGGATCCTCAACCACCAGC 



Figure 7 (continued) 
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6S0 670 680 690 700 

S 0 ACGGGA.CaATGCCG7UiCCTGCyiCGACTCCTGCTCAAQ<3iy^CCTCTACGGT 
S 6 A.GGGGACCATGCCGAaCCr]:XM:aCGajCTCCTGCTCaAG<3AACCTCTACGGT 
S 8 AGGGGACCATGCCGAACCrGCACGACTCCTQCTCAAJSGAACCTCTACGGT 
S 1 2 AGGGGACCATGCCGAACCTGCACGACrrCCTGCTCAaGGAACCTCTACGGT 
S 1 5 AGGGGACCaTGCCGAACCTGCACGACTCCTGCTCAAGaAACCTCTACGQT 

7i0 720 730 740 750 

SO TCCCTCATGTTGCTGTACCAAACCTTCGGACGGAAATTGCACCTGTATTC 
S 6 TCCCT'CATGrTGCTGTACCTUlACCTTCGGACGGAAATTGCACCTGTATTC 
S8 TCCCTCATGTTGCTGTACCflAa.CCTTCGGACGGAAATTGCACCTGTATTC 
S12 TCCCTCAT'GTTGCTGTACCAAACCT'rCGGACGGAAATTGCACCTGTATTC' 
S15 TCCCTCATCTTGCTGTACCAAACCTTCGGACGGAAATTGGACCTGTATTC 

760 770 780 790 800 

SO cCATCCCATCATGCTGGGCTTTCGGAJWUiTTCCTATGGGAGTaGGCCTCa. 
S 6 CCyLTCCCATCaTCCrGGGCTTTCGGAAAATTC CTATGGGAQTGGGGCTCA 

, S8 CCATCCCATCATCCTGGGCTTTCGQAAAATTCCTATGGGAGTGGQCCTCA 
S12 CCATCCCATC3!iTCCrGGGCTTTCGGAAAATTCCTATGGGAGTGGGCCTCA 
SIS cOVTCCCATCATCCTGGGCTrrCGGAAAATTCCTATGGGAGTGGGCCTCA 

810.. 820 830 B40 850 

■ SO GCCCGrrrCTCOTGGCTGAGTT'rACTAGTGCCATTTGTTCAGTGGTTCGT 
S 6 GCCCGTTTCTCAT^GGCTCAGTTTACTAGTGCCATTTGTTCAGTGGTTCGT 
S 8 GCCCGTTTCTCATGGCTCAGTTTACTAGTGCCATTTGTTCAGTGGl^ 
S 1 2 GCCCGTTTCTOyiGGCrCAGTTTACTAGTGCCaa^TTGTTa^ 
SIS GCCCGTTTCTCATGGCTOikGTTTACTAGTGCCATTTGTTCAGTGaT^ 

860 870 880 890 900 

S 0 AGGGC^TCCCCCACTGTCTQGCTTTTAGTTATATGGATGATG'rGGTATT 
S6 AGGGCTTTCCCCCACTGTCTGGCTTTTGGTTATGTGGATGATGTGGTATT 
S8 AGGGCTTTCCCCCACTGTGTGGCXTTTGGTTATGTGGATGATaTGGTATT 
S 12 AGGGClTiTCCCCCACTGTCTGGCTTTTGGTTATGTOGATGATGTGGTATT 
S15 AGGGCTTTCCCCCACTGTCTGGCTTTTGGTTATGTGGATGAfGTGGTATT 

910 320 930 940 950 

SO GGCSGGCCaAGTCTQTATCSCyiTCTTaRGTCCCrTTTTACCXCTt^ 
S6 GGGGGCC?\AGTCTGTATCGCATCTTQAGTCCCTTTTTACCGC^ 
S 8 6GGGGCaUi,aTCTGTATCGCATCTTGAGTCCCTTTTTACCGCTGTTACCA 
S 1 2 GGGGGCCAAGTCTGTATCGCATCTTGAGTCCerTTTTACCGCTOOT 
315 GGGGGCCAAGTCriXSTATCGCyOTCTTGAGTCCCTTTTTAC CTGTTACCA 

960 970 980 ., 990 1000 

SO ATTTTCTTTTGTCTTTGGGTATACATTTAAACCCTAACAAAAC^^ 
SS ATTTTCTTTTGTCTTTGGGTATACATTTAAATCCTAACAAAACAAAAAGA 
S3 ATTTTCTXTTGTCTTTGGGTATACATTTAAATCCTAACAAAACA^ 
S12 ATTTTCrrTTOTCTTTGGGTATACATTTAAATCCT^ 
S15 ATTTTOTTTTGTCTTTGGCTATNaRiTTTAAATCCTAAa^^ 

ibUO 1020 1030 1040 1050 



Figure 7 (continued) 
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S 0 TGQGGTTACTCCCTACATTTTATGGGCTATGTCATTGGAT 

S 6 TGGGGTTACTCCCTACy^TTTTATGGGCTATGTCATTGGATGTCATGqGTC 

S 8 TGGGGTTACTCCCTACATTTTATGGaCTATGTGATTGGATGTCATGGGTC 

S 12 TGGGGTTACTCCCmCATTTlJATGGGtn^ATGTCaTTGGATGTCA 

SIS TGGGGTTACTCGCTACA 

1060 1070 lOBO 1090 1100 

SO 

Sfi ' CTTaCCACJW4.GAACaCM?CAGACaARAAATaVW^ 

S8 CTTGCCACAAGAACAaVTCAGACAAAAAATCa 

S12 CTOGCCACJUVGAAOlCaWCCAGACAAAAAArCAAAGAATGTTW 

S15 



Figure 7 (continued) 



wo 03/087351 



PCT/AU03/00432 



12/32 

Patient B Am 

260 270 280 290 300 

SO SGHTTNFASKSTSCn:iHQaPVlUCAAyPAVSTPERHSSS<mAVEIIrB^ [SEQ ID NO: 251 

S6 tSEQ ID NO: 26] 

S8 CPFCIiHQSPVRKaayPAVSTPKHHSSSaHAVELHNIiPPNS [SEQ ID MO 5 27} 

S12 saHXTWSASKHTSCLHQSPVRJCaAYPAVSTFESHSSSGHAVBIiinsa^ [SEQ ID NO.! 20] 

S15 TOTASKSTSCmQSPWKftAYPAVSTFEBHSSSGHAVEIJsIOTiPPN^ [SEQ ID NO: 293 



310 320 330 340 350 

SO J5jisQSERPVFPCWWLQFRNSBCPCSDYa:)SLIVNI.LBDWGPC:^^ 
S6 

S 8 ARSQSBRPVPPCWWLQFRNSKPCSDY CLSL rVNXjLEDWGPCAEHGEHHlR 

S12 AR^QSBBUeVFPCWWLQFRNSKPCSDYCLSLlVlsniiltBDWGPCS^ 

S15 ARSQSERPVFPCWniiQFKNSKPCSDYCLSIiIVNliIjBDWGPCAEHGEHHIR 



360 370 380 390 400 

S 0 TPRTPSRVTGGWLVDK3!IPHNTRBSRIjVVDFS QFSRGDYKVSMPKFAVPS 
S6 

S 8 TPRTPSRVTGGVFLVDKNPBNTAESRI.VVDFSQFSRGDYRVSWPKFAVPN 
S12 TPRTPSRVTGGWLVDKHPHNTPiESIlI>VVDFSQFSRGDYRVSWPKFAVPSr 
SIS TPIlTPSRVTGGVFXVTJKNPHimffiSRIiVTOPSQFSRGDYRVSWPK^ 



410 420 430 440 450 

SO iQSLTJnJl^Sm.SWLSIJSVSAAFYHIJ'LHPAMPra^ 
S6 SNliSWBSIiDVSAAFYHLPZHPAAMPHIiVGSSGLSRTTOJRI. 
S8 I,QSLTNLLSSNI.SWI.SLDVSA?iFYHLPI»HPAAMPHLIiV0SSCaSRyV^^ 
S12 l.QSLTKIiSSNLSm.SLDVSAAPYHLPLHPAAMPHnLVaSSGLSRYVARI. 
SX5 ItQSLTHLLSSNLSTOiSIJDVSAAFYHLPIiHPAAMPHLLVGSTGl^ 

460 470 480 490 500 

SO aSNSRII^QHGTMPmiHDSCSHMLYGSriMI.IiYQTFGRKI)imYSHPI 

55 SSMSRIUfflQQGTMPNI-HDSCSRHIiYGSIjmjIjYQTFGRI^^ 

S 8 SSNSRILHHQQGTMPNIJB3SCSRHLYGSlJta»I.YQTFGRKIBI.YSH^ 
S12 SSNSRir^QQGTMPNIJroSCSEHDYGSljyDLiLYQTFGRK^^ 
SIS SSNSRlLlffiQQGTMPNIJmSCSRNLYGSXiMriLYQTFGRKIfiL 

SIO S20 530 S40 550 

SO FRKXPMGVGI.SPFlJAQFTSAJCSVVRRAFPHa:AFSYMDDVTn.GAKSVS 

56 PRKIPMGVGLSPFimQFTSAlCSVVRRAFPHClAFGYTODVVLGAKSVS 
S8 pi^lPMGVGLSPFiMAQFTSAICSVVIiRAFPHCIiAFGyVDDWLGAKSVS 
S 1 2 FRKl PMGVGLSPFLMAQFTSAI CS W31RAFPHCLAFGYVDDWI.GAKSVS 
SIS FRKlPMGVGLSPFLMAQFTSAlCSVVRRAFPHCrjAFGYVDDVVLGAKSVS 

560 570 580 590 600 

SO HLESIiFTAX'TNFLI.SLGIHIiNPNKTKRWGYSLHFMaYVIGCBGSXPQEHI 
SS HIiESLFa!A\n3)IFIil4SLGIHrJSn?inCffKRWGYSLHFMGW 
S8 HLBSLFTAVTHFLI.SLGIHIiNPJsnCI^W6YSLHFMGYVia^ 
S12 HLESLFTAVTNFLLSLGIHLNPNKrKRWGYSLHFMGYVaiG 
SIS HliESLPTAVTOTFIJjtSLGXHLNPKKTKRWGYSIi 



Figure 8 
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SO [SEQ ID NO; 30] 

Se [SEQ ID NO:31] 

Sa [SEQ Xn NO; 32 J 

S12 LGSPQAQGILQTLPANPPPASTWRQSGRQPTPMt^IjiroTHPQAMQ [SEQ ID NO : 33 J , 

S15 PPPASTKEQSGRQPTPLSPPLRDTHPQAMQWITST [SEQ ID NO: 34] 



S 12 TFHQTLQDPRVKGLYFPAGGSSSGIWPVPTTASHSSSIPSRIGVPALNM 
S IS TFHQTlUQDPRVKGLyFPAGQSSSGTVlirPVPTTASHSSSIFSRIGVPAIil^ 



130 140 150 

QSrJSSWWTSLNPRGGTTV'CLGQ 



S12 ENITSGLLGPLLVLQAGFFLLI^iILTIPQSIJ3Sl«WSLWPRGGTTVCLGQ 
S 15 ENITSGLIj<3Pl.LVljQAGFFLLTRILTIPQSiaDSWWTSlJ^FRGG*rTVCLdQ 



160 170 180 190 200 

SO KSQSPTSNHSPTSCPPTCTGYRWMC1iRRFIIFIiP11iI.LCT:iIF1iLV^^ 
S6 PPTCP6TOWMCI«RFIlFLPXljIiIjCLtIFItIiVliIiDCQ 
S8 PTCPGYRTmClJRjaFIIFI.FX:^J[.r,CLIFliLVI,I,DCQ 
S12 . NSQSPTSJraSPTSCPPTCPGYRWiCIJmFIIFIiFILLLCLIFIuliVlJDO 
SIS KSQSPTSNHSPTSCPPTCPGYRWMCIiRRFIIFLFILLLCLIFI.IAI,LI)CQ 

210 220 230 240 250 

SO (3MriPVCPLIPGSSTTSTGPCR.TCTrPAQGTSTVPSCCCTKPSDGKrcTCIP 
S6 G^&PVCPLIPGSSTTSRGPCaiTCTTPAQGTSTVI>SCCCTKPSDGN•CTGlP 
S8 GMLPVCPLIPGSSTTSRGPGRTCTTPAQGTSTypSCCCTKPSDGNCTCIP 
S12 GMXiPVCPLIPGSSTTSRGPCSRTCTTPAQGTSTVPSCCCrKPSDGNCTCIP 
SIS G^II»PV^CfiI•IPGSSTTSRGPCalTCTTPAQGTSTVPSCCCTKPSIX3^ 

260 270 280 290 300 

SO IPSSWAFGKFLPJEWASARFSWI.SI.I,VPFVQWFyfGLSPTVraj4VIt^^ 
S6 IPSSVJAPGKPLVnSMJ^ASFSWaSIiVPFVQWFVGLSPTVOTa:.Vt^^ 
sa IPSSWAFGKFI.WEWjRSJ«lFSHr.SI.iTOFVQWPVGLSPTVWI^ 
S12 IPSSWAPGKFI)WEl«ASARFSWLSIiLVPFVQFm«3LSPTVWLIiV^^ 
S15 XPSSWAPGKFX.WEWASARFSWI.SIiLVPFVQWFVGI,SPTVTi)i:>I«V*^^ 

310 320 
SO GPSiyRILSPFIiPiiXPIFFCLWVyi 
S6 GPSi:.YRILSPFLPI«IiPXFFCI.WVyi 
sa GPSLYRII.SPFI.PLi:iPIFFGI.W\m 
SX2 GPSLYRILSPFIiPLIiPXFFCIjWVYI 

S15 gpslyrilspflpi.i.pxffci:.wvxi 



Figure 9 
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10 20 30 40 50 

■ TCCTGTCCTCCAATTTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTT 

60 70 80 90 . 100 

TATGATATTCCTCTTC^lTCCTGCTGCTATGCCTCATCTTCTTATTGGTTC 

110 120 130 140 150 

TTGTGGATTATGAAOGTATGTTGCCCGTCTGTCCTCTAATTCCAGGATCA 

1^0 170 180 190 20O 

ACARC?^CCAGTACGGGACCATGCAA2y\CCaAAACCTGC^CGACT 

210 220 230 240 250 

TCAAGGCAACTCTATGTTTCCCTCATGTTGCTGTACAAAACCTACGGATG 

260 270 280 290 300 

GAAATTGCACCTGTATTCCCATCCCATCGTCCTGGGCTTTCGCAAAATTC 

310 . 320 330 340 350 

CTATGGGAGTGGGCCfCAGTCCGTTTCTCTTGGCTCAGTTTACTAGTGCC 

360 370 380 390 400 

ArrrQTTCAGTGGTTCGTAGGGCTTTCCCCG^CTGTTTGGCTTTCAGCTA 

410 420 430 440 450 

TATGGATGATGTGGTATTGGGGGCCAAGTCTGTACAGCATCGTGAGGCCC 

460 470 480 490 500 

TTTATACAGCTGTTACCAATTTTCTTTTGTCTCTGGGTATACATTTAAAC 

510 520 530 540 550 

CCTAACAAAAGAAAAAGATGGGGTTATTCCCTAAACTTCATGGGTTACAT 

560 570 580 590 

AATTGGAAGTTGGGGAACATTGCCA<!3lGGATCaTATTGTAC 



Figure 16 
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10 20 30 40 50 

SNLSWLSLDVSAAFYDIPI^PAAl^PHLLIGSSGLSRyVARLSSNSRINNN 

60 70 80 90 100 

QYGTMQNQNIjHDSCSRQLWSLMLLYKTYGWKLHIiYSHPIVLGFRKIP 

110 120 130 140 150 

VGLSPFLIAQFTSAIGSWREAFPHCLAFSYMDDVVLGAKSVQHREALYT 

160 170 180 

AVTNFLLSLXSIHOJPNKTKRWQYSLiTPMGYIIGSWG 



Figure 17 
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10 20 30 40 50 

S CPPI CPGYRWMCLRRFMI PLFI LLLCLI PLLVLLDYQGMLP VCPLI PG S 

To 70 80 90 100 

TTTSTGPCKTKTCTTPAQGNSMFPSCCCTKPTDGMCTCIPIPSSWAFAKF 

110 120 130 140 ISO 

LWEWASVRFSWLSLLWFVQWFVGLSPTVWLSAIW^Il#^yWGPSLYSIVllP 

160 

FIQLLPIFFCLWVYI 



Figure 18 
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10 20 30 40 50 

AATCCTGACAATACCGCAGAGTCTAGACTTCGTGGTGACTTCTCTCAATT 

60 70 80 90 100 

TTCTAGGGGACCACCCGTGTGTCTTaGCCAAAATTCGCAGTCCCGAACCT 

110 120 130 140 ISO 

CCAATCACTCACCAACCTCTTGTCCTCCAArTTGTCCTGGTTATCGCTGG 

160 170 laO 190 200 

ATGTGTCTGCGGCGTTTTATCATATCCCTCrrCATCCTGCTGCTATGCCT 

210 220 230 240 250 

CATCTTCTTATTGGTTCTTCTGGATTATCAAGGTATGTTGCGCGTTTGTC 

26Q 270 280 290 300 

CTCTAATTCCAGGATCCACAACAACCAGTACGGGACCCTGCAAAACCTGC 

310 320 330 340 350 

ACGACTCCTGCTCAAGGCAACTCTATGTTTCCCTCATGTTGCTGTACAAA 

360 370 380 390 400 

ACCTACGGATGGAAATTGava«!nN3TATTCCCATCCC7iTCATCTTGGGCTT 

410 420 ~ 430 440 450 

TCG(mAAATACCTATGGGA6TGGGCCTCAGTCCGTTTCTCTTGGTTCAGT 

460 470 480 490 500 

TTACTAGTGCCATTTGTTCAGTGGTTCGTAGGGCTTTCCCCCACTGTTTG 

510 520 530 540 550 

GCTTXCAGCTATATGGATGATATTGTACTGGGGGCCAAGTCTGTACAACA. 

560 570 580 590 600 

TCTTGAGTCCCTTTATACCGCTGTTACCAATTTTCTTTTGTCTTTGGGTA 

610 620 630 640 650 

TACATTTAACCCCTAACAAAAOVAAGAGATGGGGTTATTCCCTGAATTTC 

660 

ATGGGTTATGTAATTGGAA 



Figure 20 
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10 20 . 30 40 '-^50 

SNLSWLSLDVSAAFYHIPLHPAAMPHLLIGSSGLSRYVARLSSlJJSRimiN 

60 70 80 90 100 

QYGTIiQNLHDSCSRQLYVSLMLLYKTYGWKLHXYSHPI ILGFRKI PMGVG 

110 120 130 140 150 

LSPFLLVQFTSAICSWRRAFPHCLAFSYflDDIVLGAKSVQHLESLYTAV 

160 170 180 

TNPLLSLGIHLTPNKTKRWGYSLNFMGyVIG 



Figure 21 
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10 20 30 40 50 

PICPGYRWMCLRRFIISLFILr.I.CLIFLnVLLDYQGMLPVCPLIPGSTTT 

60 70 80 90 100 

STGPGKTCTTPAQGNSMFPSCCCTKPTDGNCTCIPIPSSWAFAKYLWEWA 

110 120 130 140 150 

SVRFSWFSLLWFVQWFVGLSPTVWLSAIVJMILYWGPSLYNILSPFIPLL 

160 

PIFFCLWVYI 



Figure 22 



wo 03/087351 



PCT/AU03/00432 



27/32 



10 20 30 40 50 

TCCAATTTGTCCTGGGTATCGCTGGATGTGTCTGCGGCGTTTTATCATAT 

60 70 80 90 100 

TCCTCTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTCTTCTGGAC 

110 120 130 140 ISO 

TATCmAGGTATGTTXSCCCGTTTGTCCTCTACTTCCAGGAACATCAACTAC 

160 170 180 190 200 

CAGCACGGGACCATGCAAGACCTGCACGACTCCTGCTCAAGGAACCTCTA 

210 220 230 240 250 

TGTTTCCCTCTTGTTGCTGTACAAAACCTTCGGACGGAAATTGCACTTGT 

260 270 280 290 300 

ATTCCCATCCCATCGTCTTGGGCTTTCGCAAGATTCCTATGGGAGTGGGC 

310 320 330 340 350 

ClTCAGTCCGl^TCTCTTGGCTCARTTTACTAGTGCGATTTGTTCAGTGGT 

360 370 380 390 400 

TCGTAGGGCTTTCCCCCTiCTGTTTGGCTTTCAGTTATATTGATGATGTGG 

410 420 430 440 450 

TATTGGGGGCa^GTCTGTACAACATCTTGAATCCCTTTTTACCTCTATT 

460 470 430 490 500 

ACCAATTTTCTTATGTCTTTGGGTATACATTTAAACCCTAAGAAAACCAA 

510 520 „ 530 540 550 

ACGTTGGGGCTACTCCCTTAACTTCATGGGATATGTAATTGGAAGTTGGG 



Figure 23 
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10 20 30 40 50 

SNLSWVSLDVSAAETHIPLHPAAMPHLLVGSSGLSRrUaRLSSTSKKINy 

60 70 80 90 100 

QHGTMQDUroSCSRNLYVSLLLLYKTFGRKLHLYSHPIVLGFRKlPMGVG 

110 120 130 140 150 

LSPPLLAQFTSAICSWRRAFPHCLAFSYIDDWLGAKSVQHLBSLPTSI 



160 170 180 

TNFlKSIiGIHLNPKKTKRWGySLNFMGYyiGSWG 



Figure 24 
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10 20 30 40 50 

-^CPGYRWMCLRIIFI IFLFILLLCLI FLLVLLDYQGMLPVCPLLPGTSTT 

SO 70 80 90 100 

STGPCKTCTTPAQGTSMPPSCCCTKPSDGWCTCIPIPSSWAFARFLWEWA. 

110 120 130 140 150 

SWFSWI.XLLVPFVQWFVGLSPTVWLSVILMMIO'WGPSLYWII^ 

160 

PIFLCIjWVyi 



Figure 25 
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10 20 30 40 50 - 

CAGCAAATCCGCCTCCTGCCTCTAGCAATCGCCAGTCAGGAAGGCAGCCT ■ 

60 70 80 90 100 

ACCCCTCTGTCTCCACCTTTGRGAAACACTCATCCTCAGGCCATGCAGTG 

110 120 130 140 150 

GAACTCCACAACCTTCCACCAAACTCTGCWAGATCCCAGAGTGAGAGGCC 

160 170 180 190 200 

TGTATTTCCCTGCTGGTGGCTCCAQTTCAGGAACAGTAAACCCTGTTCCG 

210 220 230 240 250 

ACTTCTGTCTCTCACACATCGTCAATCTTCTCGAGGATTGGGGWCCCTGC 

260 270 280 290 300 

GCTGAACATGGAGAACATCACATCAGGATTCCTAGGACCCCTGCTCGTGT ^ 

310 320 330 340 350 

TACAGGCGGGGTTTTTCTTGTTQACAAGAATCCTCACAATACCGCAGAGT 

360 370 380 390 400 

CTAGACTGGTGGTGGACTTCTCTCAATTTTCTAGGGGGAACTACGGTGTG 

410 420 430 440 450 

TCTTGGCCAAAATTCGCAGTTCCCAACCTCCAATCACTCACCAACCTCCT 

460 470 480 490 500 

GTCCTCCAACTTGWCCTGGTTATCGCTGGATGTRTGTGCGGCGTTTTATC 

510 520 530 540 550 

ATCTTCCTCTTGATCCTGGTGCTATGCCTCATCTTGTTGTTGGTTCTTCT 

560 570 580 590 SOO 

GGACTATCAAGGTATGTTGCCCGTTTGTCCTCTAJRTTCCAGGATCTTCAA 

610 620 630 640 650 

C!CAC:CA6CACGGGACCATGCAGAACCTGCACGACTCCTGCTCAAGGAAMC 

660 670 680 690 700 

TCTATGAATCCCTCCTGTTGCTGTACCAAACCTTCGGACGGAAATTGCAC 

710 720 730 740 750 -.^J 

CTGTATTCCCATCCCATCATCCTGGGCTTTCGGAAAATTGCTATGGGAGT 

760 770 780 .790 800 

GGGCCTCAGCCCGTTTCTCCTGRCTCAGTTTACTAGTGCCATTTGTTCAG 

810 820 830 840 850 

TGGTTCGTAGGGCTTTCCCCCACTGTTTGGCTTTCAGTTATATGGATGAT 

860 870 880 890 900 

GTGGTATTGGGGGCCAAGTCTGTAYMGCATCTTRAGTCCCTTTTTACCGC 

910 920 930 940 950 

TGTTACCAA.TTTTCTTTTGTCTyTGGGTATACATTTAAACCCTiyiACAAAA 

960 970 980 590 1000 

CAAAAAQATGGGGTTACTCTTTACATTTCATGGGCTATGTCATTGGATGT 

1010 1020 1030 1040 

TATGGGTCATTGCCACAAGATCACATCAGACAGAAAATCAAAGAA 



Figure 26 
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10 20 30 40 50 

SKSASCa.YQSPVRKAAYPSVSTFXiq?5SSGHAVE™LPPNSARSQSERP, 

60 70 80 90 100 

WPCWWI>QFRNSKPCSDFCLSHIVNLLEDWGPCAEHGEHHIRIPRTPARV 

110 120 130 140 150 

TGGVFLVDKNPHJTTAESRLVVDFSQFSRGNYRVSWPKPAVPISILQSLTNLL 

160 . 170 180 190 200 

SSNLXWLSLDVSAAFYHLPLHPAAMPHLLVGSSGLSRYVARLSSXSRIFN 

210 220 230 240 250 

HQHGTMQNLHDSCSRXLYESLLLLYQTFGRKLHLYSHPIILGFRKIPMGV 

260 270 280 290 300 

GLSPFI^QFTSAlCSVVRRAFPHCIJ^SYMDDVVW3iU<SVXHI^ 

310 320 "330 340 

VTNFI^SBGIHmPXKTKRWGYSI^GYVIGC^^^ 



Figure 27 
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XO 20 30 40 50 

ANPPPASTHRQSGRQPTPIiSPPL^OSrfHPQAMQVmSTTlii^ 

60 70 80 90 100 

YFPAGGS S SGTVNPVPtSVSHTSS IPSR.IGKPAX1NMSNITSGFBGPLLVI. 

110 120 130 140 150 

QAGPPLLTRILTlPQSIJ^SWWTSIiNFLGGTTVCLGQNSQPPTSWHSPTSC 

160 170 180 190 200 

PPTXPG-HiVMXLRRFIIFIjFILLLCLIFLLVLLDYQGMLPVCPLXPGSST 

210 220 230 240 250 

TSTGPCRTCTTPAQGXSMNPSCCCTKPSDGHCTCIPIPSSWAFGKFI.WEW 

260 270 280 290 300 

ASARFSXLSLLWPVQWFVGLSPTWLSVIW^IMWYWGPSLYXILSPFLPL 

310 
LPIFFCLWVYI 



Figure 28 
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SEQXjmCE LISTING 

<liO> Melbourne Health (for all States except the US) ■ , 

Austin and Repatriation Medical Centre (for all States exc^ES 
US) 

Soutiiemi Health (for all States except the US) 

Bartholomeusz, Jtogeline (US only) 

Locamini, Stephen (US only) 

Ayres, Anna (US only) 

Colledge, Danielle (US only) 

Sasadeusz, Joseph (US only) _ 

Tillmann, Hans (US only) 

Angus, Peter (US only) 

Sievert, William (US only) 

<i20> Viral variants, detection and use 



<13 0> 1217S980/BJH 



<140> 
<141> 



International 
2003-04-11 



<:150> 
<151> 



AU PS1710 
2002-04-12 



<150> 
<1S1> 



AU PS3224 
2002-06-26 



<X60> 59 

<170> Patentia version 3.1 



<210> 
<211> 
<;212i. 
<213> 



PRT 

synthetic 



<220> 

<22X> MISC_5'BAT0RE 

<222> (2).. (2) 

<223> X = Ii or R or I 



<220> 
<221> 

<223> 



MISC_FEATURE 
(3). . (3) 
X = E or D 



<220> 
<221> 
<222> 
<223> 



MISC_FEATaKE 
(9) . . (9) 

X = T or D or A or j 



<:220> 

<22a.> MISC_PKATURE 
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<222> (10) . . (10) 
<:223> X = S or D 



<220> 

<221> MISC_FEATURB 

<222> (13) . . (X3> 

<223> X » E or K or Q 



<:220> 

<221> MISC_PEATmB 

<222> (15) . . (IS) 

<223> X « H or R or ir 



<220> 

<221> MISC_FEATaRE 

<222> (IS) . . (18) 

<:223> X = I or T 



<220> 

<221> MISC_FSATURE 
<222> ■ (23) . . (23) 
<223> X = A or S 



«;220> 

<221> MISC_FEA.TURE 

<222> (26) , - (26) 

<:223> X = T or R 



<220> 

<221s. MISC_FEATURE 

<:222> (40} . . (40) 

<223> X - A or T or S 



<220> 

<:221>. MISC_FEATURE 

<222> (43) . . (43) 

<223> X = R or T 



<220> 

<221s. MISC_FEATOHE 

<:222> (45) . . (45) 

<223> X » V or Q 



<220> 

<221> MIS COFEATURE 

<222> (55).. (55) 

<2235. X = S or I or T or Mr or ■ 
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<220> 

<221> MISC^FSATtlRB 

<222> (56).. (56) 

<223> X «T or S or H or Y 



<220> 

<221> MISC_FBATURS 

<222> (57).. (57) 

<223> X « R or H or K or Q 



<:220> 

<221> MISC_FEATORE 

<222> (69).. (69) 

<223> X " Q or P 



<220> 

<221> MISC^FEATURE 

<222> (76).. (76) 

<223> S is designated amino acid 74 



<400> 1 

Leu Xaa Xaa Asp Trp Gly Pro Cys Xaa Xaa His Gly Xaa, His Xaa lie 



Arg Xaa Pro Arg Thr Pro Xaa Arg Val Xaa C3ly Gly Val Phe Leu Val 



Asp Lys Aen Fro His Asn IJhr Xaa Qlu Ser Xaa Beu. Xaa Val Asp Phe 
35 40 45 



Ser Gin Phe Ser Arg Gly Xaa Xaa Xaa Val Ser Trp Pro Lys Phe Ala 



Val Pro Asn Leu Xaa Ser Leu Thr Asn Leu Leu Ser 



<210> 2 

<211> 181 

<212> PRT 

<213> synthetic 

<220> 

< 2 2 1 > MIS C_FEATURB 

<222> (1) . . (1) 

<223> S " amino acid 75 
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<220> 

<221> MISC_PEATURE 

<222> <2) . . (2) 

<223> X = N or D 



<220> 

■c221> MISe_FEATDRE 

<:222> (17) , . (17) 

<223> X = I or P 



<:220> 

<221> MISC FEATURE 

<222> (29)7. (29) 

<223> X -. I or V 



<220> 

<221> MISC FEATURE 

<222> (35) . . (35) 

<223> X - S or D 



<220> 

<221> MIS COFEATURE 

<222s (44).. (44) 

<223> X w T or N 



<22X> M1SC_PEAT0SE 
<222> (46) . . (46) 
<223> X » R or K 



<220> 

<221> MISC_FEATORE 

<222> (47) . . (4-7) 

<;223> X » U or I 



<220> 

<;221> MieC^FEATDRE 

<222> (48) . . (48) 

<223> X =» any amino acid 



<:220> 

<2 21> HISC_FEAT1JRE 

<222> (50) . . (50) 

<223> X « ET or Y or H 



<220> 

<221> MISC_PEATDRE 
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<223? 



(52) . . (52) 
X = H or Y 



<220> 

<221> MISC__FEATimE 

<222> (53) . . (53) 

<223> X = G or R 



<220> 

<221> MISC^FEATURB 

<222> (54) . . (56) 

<223> X => any amino acid 



<220;> 

<;221> MISC_FEATURE 

<222> (57) . . (57) 

<223> X = D or N 



<220> 

<221> MISC FEATUKE 

<:222> (60)7. (60) 

<223> X = B or N 



<220> 

<221> MISC^FEATURE 

<222> (SI) . . (61) 

<223> X a S or y 



<220> 

<221> MISC_PEATDRE 

<222> (6S)..(65) 

<:223> X i= N or Q 



<220> 

<:221> MISC_FEa.TtmE 

<222> (71)., (71) 

<223> X * L or M 



<220> 

<221> MISC PEATOHE 

<222> (75) . . (75) 

<223> X = K or Q 



<220> 

<221> MISC_FEA'raRE 

<232> (77)., (77) 

<223> X = Y or F 



wo 03/087351 



PCT/AU03/00432 



<220> 

<221> MISC_FEA.TtJRE 

<222> {79)..(79> 

<223> X = R or W 



<220> 

<221> MISC_FEATURE 

<222> (84) . . (84) 

<223> X = Y or' L 



<220> 

«:221> MISC^FEATORB 

<222> (35)T.(85) 

<:223> X = S or A 



<220> 

<221> MISC_FEATXIIiE 

<222> (89).. (89) 

<:223> X - I or V 



<220> 

<221> MISC__FEATDRE 

<222> (95) . . (95) 

<223> X - I or L 



<220> 

<221> MISC^FEATUHE 

<222> (99) . . (99) 

«;223s. X = V or Q 



<220> 

<221> MISC_FEATURB 

<222> (1.14) . . (114).^ 

<223> X - C or L 



<220> 

<221> MISC__FEATaRE 

<:222> (115) . . (115) 

<223> X = A or S 



<:220> 

<221> MISC_FEATUKE 

<222> (116).. (lis) 

<223> X = V or M 



<220> 
<221> 



MlSC_FEATORE 
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<222> (117) . . {117) 
<223> X = V or T 



<220> , . 

<221> KISC_FEATXmE 
<222> <118},.(118> 
<223> X = R or C 



<220> 

<221> MlSC_PEATURa 

<222> (122).. (122) 

<223> X * F or P 



<220> 

<221> MISC^FEATDRE • 
<222> (125) -. . (125) 

<223> X = I. or V 



<220> 

<221> MISC_SmTURE 

<222> (126).. (12S) 

<223> X = A or V 



<220> 

<221> MISC_PEATURE 

<222> (128).. (128) 

<223> X = S or A 



<220> 

<221> MISC__PEATaRE 

<222> (131).. (131) 

<223> M => amino acid 204 



<220> 

<221> MISC_FEATURE 

<222> (133).. (133) 

<i223> X = V or L or M 



<220> 

<221> Mi:sC_FEATORB 

<222> (138).. (138) 

<223> X = K or R 



<220> 

<221> MrsC_FEATCrR£; 

<222> (139).. (139) 

<!323> X = S or T 
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<220> 

<221> MXSC FEATURB 

<222> {140T. .(140} 

<2235. X » V or G 



<220> 

<221> MISC FEATURE 

<222> (14lT..{141) 

<a23> X » Q or E 



<220> 

<221> MIS COFEATURE 

<222> (143).. (143) 

<223> X = It or B or ] 



<220> 

<221> MIS COFEATURE 

<222> (145) . . (145) 

<223> X - S or P 



<220> 

<2 21> MISC_PEATURE 

<222> (147) - . (147) 

<223> X = P or Y 



<220> 

<:221> MISC_PEaTUUE 

<222> (148) . . (148) 

<223> X » T or A 



<220i. 

<221> MISC^rilATtTRE 

<222> (149).. (149) 

<;223> X = A or S 



<220> 

<22 1 > MISC^FEATURE 

<222> (150T..(150) 

<223> X B V or 1 



<220> 

<221> MISC_FKATimE 

<222> (151).. (151) 

<223> X = T or C 



<220> 

<22l> MISC^FEATORB 
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<222> (152) . . (152) 
<223> X - N or S 



<220> 

<221> MISC__FEATaRE 

<222> (153) , , (153) 

<223> X - F or V 



<220> 

<221> MISC_FEATUSE 

<222> (156) . . (15S) 

<223> X = S or D 



<220> 

<221> MISC_FEa.TIIRE 

<222> (157) . . (157) 

<223> X = L or V 



<220> 

<221> MISC_FBATirRE 

<222> (164) . . (164) 

<223> X « K or Q 



<2205» 

<221> MISC^FEATURE 

<222> (179) . . (179) 

<223> X = V or 1 



Ser Xaa Leu Ser Txp Leu Ser Leu Asp Val Ser Ala Ala Plie Tyr His 
15 10 15 



Xaa Pro Leu His Pro Ala Ala Met Pro His Leu Leu Xaa Gly Ser Ser 



Gly Leu Xaa Arg Tyr Val Ala Arg Leu Ser Ser Xaa Ser Xaa Xaa Xaa 



Asn Xaa Gin Xaa Xaa Xaa Xaa Xaa Xaa Leu His Xaa Xaa Cys Ser Arg 



Xaa Leu Tyr Val Ser Leu Xaa Leu Leu Tyr Xaa Thr Xaa Gly Xaa Lys 



Leu His Leu Xaa Xaa Hie Pro lie Xaa Leu Gly Phe Arg Lys Xaa Pro 
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Met Gly Xaa Gly Leu Ser Pro Phe Leu Leu Ala Qla Phe Thr Ser Ala 
100 , 105 110 



lie Xaa Xaa Xaa Xaa Xaa Arg Ala Phe Xaa Hie Cys Xaa Xaa Phe Xaa 

115 120 135 



Tyr Met Asp Asp Xaa Val Leu Gly Ala Xaa Xaa Xaa Xaa His Xaa Glu 
130 135 140 



Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu Leu Xaa Xaa Gly He His 
145 150 155 160 



Leu Asn Pro Xaa Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn Phe Met 
165 170 175 



Gly Tyr Xaa He Gly 
180 



<210> 3 

<211> 23 

<212> DMA 

<213> artificial sequence 
<220> 

<223i> OSl primer 

<400> 3 

gcctcatttt gtgggtcacc ata 



<210> 4 

<211> IS 

<212> DNA 

<213> artificial eecpience 
<220> 

<223> TTA3 primer 

<400> 4 

aaattcgcag tccccaaa 



<210> 5 

<211> 21 

<212> DNA 

<:213> artificial sequence 
<:220> 
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- 11 - 



<223> JM primer 



<400> 5 

ttggggtgga gccctcaggc t 



21 



<2105. 6 

<211> 18 

<212> DUA 

<213> artificial sequence 
<220> 

<223> TTA4 primer 

<400> 6 

gaaaattggt aacagcgg 18 



<:210> 7 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> 0S2 primer 



<210> 8 

<211> 23 

<212> DNA 

<213> artificial sequence 
<220> 

<223> sense primer 

<400> 8 

gcctcatttt gtgggtcacc ata 23 



<210> 9 

<21X> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> axitisense primer 



<400> 7 

tctctgacat actttccaat 



20 



<400> 9 

tctctgacat actttccaat 



20 



<210> 
<21X> 
<:2X2> 



10 
18 
DNA 



wo 03/087351 



PCT/AU03/00432 



- 12- 



<213> 



artificial sequence 



<22Q> 
<223> 



internal regions primer- 



<400> 10 

tgcacgattc ctgctcaa 



18 



<210> 11 . 

<211> 20 

<212> DKTA 

<213> artificial sequence 
<220> 

<223> internal regions primer 

<400> 11 

tttctcaaag gtggagacag 20 

<210> 12. , . 

<211> 18 

<212s DNA 

<213> artificial sequence 



<210> 13 

<211> 20 

<212> D1?A 

<213> artificial sequence 
<220> 

<223> PC2 reverse primer 

<400=- 13 

ggcaaaaacg agagtaactc 20 

<210> 14 

<211> 42 

<212> DNA 

<213> artificial sequence 
<220> 

<:223> HBV- specif ic. molecular beacon primer 
<220> 

<221> misc_f eature 

<222> (42) . . (42} 

<223> n = L 



<220> 
<223> 



PCI forward primer 



<4:00> 12 

gggaggagat taggttaa 



18 
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<400> 14 

cgcgtcctac tgttcaagcc tccaagctgt gacgcgdabc yn 



<210> 


IS 


<211> 


aeo 


<212> 


DMA 


<213> 


artificial sequence 


<220> 




<223> 


J-LA 1 P, A-E 


<220> 




<221> 


misc feature 


<222> 


(215) . . (213) 


<223> 


c « any nucleotide 


<400> 


15 



tggctcagtt tactagtgcc atttgttcag tggttcgtag ggctttcccc cactgtttgg 60 

ctttcagtta tatggatgat gtggtattgg gggccaagtc tgtayagcay cttgagtccc 120 

tttttaccgc tgttaccaat tttcttttgt ctttgggtat acatttaaac cctaacaaaa 180 

ctaaaagatg gggttactct ttacatttca tgggntafcgt eattggatgt tatgggtcat 240 

tgccacaaga tcacatcata cagaaaatca aagatggttt 280 

<:210> 16 
<2lls. 242 
<212> 

<213> artificial sequence 
<220s. 

<223> ILA. 2 P, A-E 
<400> IS 

tggctcagtt tactagtgcc atttgttcag tggttcgtag ggctttcccc cactgtttgg 60 
ctttcagtta tatggatgat gtggtattgg gggccaagtc tgtacagcat cttgagtccc 120 
tttttaccgc tgttaccaat tttcttttgt ctttgggtat acatttaaac cctaacaaaa 180 
caaagagatg gggttactct ctaaatttta tgggttatgt cattggatgt tatgggtcot 240 
tg 242 

<210> 17 

<211> 277 

<212> DMA 

<213> artificial sequence 



wo 03/087351 
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<220> 

<223> ILA 3 A-E 
<400> 17 

tggctcagtt tacfcagtgcc atttgttcag fcggttcgtag ggctttcccc cactgtttgg 60 
ctttcagtta tatggatgat gtggtattgg gggccaagtc tgtacagcat cttgagtccc 12 0 
tttttaccgc tgttaccaat tttcttttgt cfcttgggtat acatttaaac cctaacaaaa 180 
caaagagatg gggttactct ctaaatttta tgggttatgt cattggatgt tatgggtcct 240 
tgccacaaga acacatcata caaaaaatca aagaatg 277 

<210> 13 
<211> 237 
<212> mA 

<213> artificial sequence 
<220> 

<223> ILA 4 P, A-B 
<4O0> 18 

tggctcagtt tactagtgcc atttgttcag tggttcgtag ggctttcccc cactgtttgg 60 
ctttcagtta tatggatgat gtggtattgg gggccaagtc tgtacagcat cttgagtccc 120 
tttttaccgc tgttaccaat tttcttttgt ctttgggcat acatttaaac cctaacaaaa 180 
ctaaaagatg ggggtactct ttaaatttca tgggatatgt cattggatgg tatgggg 237 

<210> 19 

<211> 336 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans Pre 1 
<220> 

<221> MISC_FEATURE 

<222> (11) . . {11) 

<223> X o any amino acid 

<220> 

<221> MISC_FEATORE 

<222> (17) . . (17) 

<22 3> X «= any amino acid 

<220> 

<221> MlSC_FEATORE 

<222> (38} . . (36) 

<223> X =» any amino acid 
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<220> 

<221> MISC_FEATUES 

<222> (46) . . U6) . 

<223> X =• any amino acid 



<220> 

<221> MISC_FEATtIRE 

<222> {SO) . . (50) 

<223> X ss any amino acid 



<220> 

<221> MISC_FEATURE 

<222> (101) . . (101) 

<223> X any amino acid 



<22a> 

<221> MISC_FEATURE 

<222> (208) . . (208) 

<223> X ■= any amino acid 



<220> 

<221> MISC_FEATDHE 

<2225. (295) (295) 

<223> X » any amino acid 



Lys Leu Ala Ser Lys Ser Ala Ser Ser lie Xaa Gin Ser Pro Val Arg 



Xaa Ala Ala Tyr Pro Ala Val Ser Thr Phe Glu Lys His Ser Ser Ser 



Gly His Ala Val Glu Xaa His Asn Leu Pro Pro Asa Ser Xaa Arg Ser 



Gin Xaa Glu Arg Pro Val Phe Pro Cys Trp Tip Leu Gin Phe Arg Asn 



Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser His lie Val Asn Leu Leu 



Glu Asp Trp Gly Pro cys Ala Glu His Gly Glu His His lie Arg lie 
85 90 95 
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Pro Arg Thr Pro Xaa Arg Val Thr Qly Qly Val Phe Leu Val Asp Lys 
100 lOS 110 



Asn Pro His Asn Thr Ala Glu Sex Arg Leu Val Val Asp Phe Sex Gin 
115 120 125 



Phe Ser Arg Gly Asn Tyr Arg Val Ser Trp Pro Lys Phe Ala Val Pro 
130 13S 140 



Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser Asa Leu Ser Trp Leu 
145 150 155 160 



Ser Leu Asp Val Ser Ala Ala Phe Tyr His Leu Pro Leu His Pro Ala 

165 . 170 175 



Ala Met Pro His Leu Leu Val Gly Ser Ser Gly Leu Ser. Arg Tyr Val 
180 185 190 



Ala Arg Leu Ser Ser Asn Ser Arg lie Phe Asa His Gin Arg Gly Xaa 
195 200 205 



Met ain Asn Leu His Asp Tyr Cys Ser Arg Asn Leu Tyr Val Ser Leu 
210 215 220 



Leu Leu Leu Tyr Gin Thr Phe Gly Arg Lys Leu His Leu Tyr Ser His 
225 230 235 240 



Pro Xle He Leu Gly Phe Arg Lys He Pro Met Gly Val Gly Leu Ser 
245 250 255 



Pro Phe Leu Leu Ala Gin Phe Thr Ser Ala He Cys Ser Val Val Arg 
260 265 270 



Arg Ala Phe Pro His Cys Leu Ala Phe Ser Tyr Met Asp Asp Val Val 
275 280 285 

Leu Gly Ala Lys Ser Val Xaa His Leu Glu Ser Leu Phe Thr Ala Val 
290 29S 300 



Thr Asn Phe Leu Leu .Ser Leu Gly lie His Leu Asn Pro Asn Lys Thr 
305 310 315 320 
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Lys Arg Txp Gly Tyr Ser Leu His Phe Met Gly Ty^^ Val lie Gly Cya 
325 330 335 



<210> 20 

<211> 340. 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans 2 

<400> 20 

His Thr Thr Asix Phe Ala Ser Lys Ser Ala Ser Cys Leu His Gin Ser 



Pro Val Arg Lys Ala Ala Tyr Pro Ala Val Ser Tiir Pbe C31u .Lys His 
20 25 30 



Ser Ser Ser Gly His Ala Val Glu Phe His Asn Leu Pro Pro Asix Ser 



Ala Arg Ser Gin Ser Glu Arg Pro Val Phe Pro Cys Trp Trp Leu Gin 



Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser Leu lie Val 
55 70 75 80 

Asn Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu His Gly Glu His His 



lie Arg lie Pro Arg Thr Pro Ser Arg Val Thr Gly Gly Val Phe Leu ■ 
XOO 105 110 



Val Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val Val Asp 
115 120 125 



Phe Ser Gin Phe JSer Arg Gly Asn Tyr Arg Val Ser Trp Pro Lys Phe 
130 13S 140 



hla Val Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu 

145 150 155 ISO 



Ser Trp Leu Ser Leu Asp Val Ser Ala Ala ■ Phe Tyir His Leu Pro Leu 
165 170 175 



wo 03/087351 



PCT/AU03/OG432 



His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser Ser Gly Leu Ser 

180 185 190 



Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg He Leu Asn Asn Gin 
19S 200 205 



His Gly Thr Met Pro Asp Leu His Asp Tyr Cys Ser Arg Asn Leu Tyr 
210 215 220 



Val Ser Leu Leu Leu Leu Tyr Gin Thr Phe Gly Arg Lys Leu His Leu 
225 230 235 240 



Tyr Ser His Pro He lie Leu Gly Phe Arg Lys He Pro Met Gly Val 
245 250 255 



Gly Leu Ser Pro Phe Leu Leu Ala Gin Phe Thr Ser Ala He Cys Ser 
2S0 265 270 



Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Sex Tyr Met Asp 
275 2S0 285 



Asp Val Val Leu Gly Ala Lys Ser Val Gin His Leu Qlu Ser Leu Phe 
290 295 300 



Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly He His Leu Asn Pro 
305 310 315 320 



Asn Lys Thr Lys Arg Trp Qly Tyr Ser Leu Asn Phe Met Gly Tyr Val 
325 330 335 



He Gly Cys Tyr 
340 



<210> -21 

<211> 344 

<212>. PRT 

<213> artificial sequence 
<:220> 

<:2 23> Pol Trans 3 



Leu Ala Gin Gly He Leu Gin Asn Phe Ala Ser Lys Ser Ala Ser Cys 
15 10 IS 
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Leu His Gin Ser Pro Val Arg Lys Ala Ala Tyr Pro Ala Val Ser Thr 
20 25 30 



Phe Glu Lye His Ser Ser Ser aly His Ala Val Qlu Phe His Asn Leu 



Pro Pro Asn Ser Ala Arg Ser Gin Sen Glu Arg Pro Val Phe Pro Cys 



Trp Trp Leu Gin Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu . 



Ser Leu lie Val Asn Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu His 



Gly Glu His His lie Arg lie Pro Arg Thr Pro Ser Arg Val Thr Gly 
100 105 110 



Gly Val Phe Leu Val Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg 
115 120 125 



Leu Val Val Asp Phe Ser Gin Phe Ser Arg Gly Asn Tyr Arg Val Ser 
13 0 "135 140 



Trp Pro Lys Phe Ala Val Pro Asn Leu* Gin Ser Leu Thr Asn Leu Leu 
145 150 ISS 160 



Ser Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr 
165 170 175 



His Leu Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser 
180 185 190 



Ser Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg He 
195 200 205 



Leu Asn Asn Gin His Gly Thr Met Pro Asp Leu His Asp Tyr Cys ' Ser 
210 215 220 



arg Asn Leu Tyr Val Ser Leu Leu Leu Leu Tyr Gin Thr phe Gly Arg 
225 230 235 240 
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hys Leu His Leu Tyr Ser His Pro lie lie Leu Gly Phe Arg Lys He 
245 250 255 



Pro Met Giy Val Gly Leu Ser Pro Phe Leu Leu Ala Gin Piie Thr Ser 
260 265 270 



Ala He Cys Ser Val Val Arg Arg Ala Phe Pro His . Cys Leu Ala Phe 
275 280 285 



Ser Tyr Met Asp Asp Val Val Leu Gly Ala Lys Ser Val Gin His Leu 
290 295 300 



Glu Ser Leu Phe Thr Ala Val Thr Aen Phe Leu Leu Ser Leu Gly He 
305 310 315 320 



His Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu Aan Phe 
325 330 335 



Met Gly Tyr Val He Gly Cys Tyr 
340 



<210> 


22 


<211> 


336 


<212> 


PRT 




artificial sequence 


<220> 




<222> 


Pol Trans 4 


<220> 




<221> 


MISC FEATURS 


<222> 


(24) . . (24) 


<223> 


X =axiy amino acid 


<400> 


22 



Ala ser Lys Ser Ala Ser Ser He Tyr Gin Ser Pro Val Gly Thr Ala 
1 5 10 15 



Ala Tyr Pro Ala Val Ser Thr Xaa Glu Lys His Ser Ser Ser Gly His 



Ala Val Glu Leu His Asn Leu Pro Pro Aen Ser Glu Arg Ser Gin Gly 
35 40 45 
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Glu Arg Pro Val Phe Pro Cys Trp Trp Leu Qln Phe Arg Asn Ser Lys 
50 55 60 



Pro Cys Ser Asp Tyr Cys Leu Ser His lie Val Asn Levi Leii Glu Asp 



Trp Gly Pro Cys Ala Glu His Gly Glu His His He Arg He Pro Arg 



Thr Pro Ala Arg Val Thx Gly Gly val Phe Leu val Asp Lys Asn Pro 
100 105 XIO 



His Asn Thr Ala Glu Ser Arg Leu Va"! Val Asp Phe Sei.r Gin Phe Ser 
115 120 125 



Arg Gly Asn Tyr- Arg Val Ser Trp Pro Lys Phe Ala Val Pro Asn Leu 
130 135 140 



Qln Ser hen Thr Asn Leu Leu Ser Ser Asn Leu Ser Trp Leu Ser Leu 
145 150 ■ X5S 160 . 



Asp Val Ser Ala Ala Phe Tyr His Leu Pro Leu His Pro Ala Ala Met 
165 170 175 



Pro His Leu Leu Val Gly Ser Ser Gly Leu Ser Arg Tyr Val Ala Arg 
180 18S 190 



Leu Ser Ser Asn Ser Arg He Phe Asn His Gin Arg Gly Asn Met Gin 
195. 200 205 



Asn Leu His Asp Cys Cys Ser Arg Asn Leu Tyr Val Ser Leu Leu Leu 
210 21S 220 



Leu Tyr Qln Thr Phe Gly Arg Lye Leu His Leu Tyr Ser His Pro He 
225 230 235 240 



He Leu Gly Phe Arg Lys He Pro Met Gly Val Gly Leu Ser Pro Phe 
• 245 250 25S 



Leu Leu Ala Gin Phe Thr Ser Ala He Cys Ser Val Val Arg Arg Ala 
260. 265 27 0 



Phe Pro His Cys Leu Ala. Phe Ser Tyr Met Asp Asp Val Val Leu Gly 



wo 03/087351 



PCT/AU03/00432 



Ala Lys Ser Val Gin His Leu Glu SeasOlieu Phe Thr Ala Val Thr Asn 
290 295 - 300 



Phe Leu I^eu Ser Leu Gly lie His Leu Asn Pro Asn Lys Thr Lys Arg 
305 310 315 320 



Trp Gly Tyr Ser Leu Asn Phe Met Gly Tyr Val He Gly Trp Tyr Gly 
323 330 335 



<210> 23 

<211> 22S 

<:212> PRT 

<213> artificial sequence 
<220>' 

«:223> HBsAg Trans of Pre 1 
<220> 

<221> MISC^PSATORE 

<222> (120) . . (120) 

<223> X =■ ajiy amino acid 



<220> 

<221> MISC__FEATURE 

<222> (208) . . (208) 

<223> X = any amino acid 



<400> 23 

Met Glu Asn lie Tlir Ser Gly Phe Leu Gly Pro Leu Leu Val Leu Gin 



Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr lie Pro Gin Ser Leu 
20. 25- 30 



Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thx Thr Val Cys 



Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser Pro Thr Ser 
50 55 60 



cys Pro Pro Thr cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe 
65 70 75 80 
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Ile He Phe Leu phe He Leu leu Leu Cys leu He Phe Leu Lau Val 
8S 90 95 



Leu Leu Asp Tyr Gin aly Met Leu Pro Val Cys Pro leu He Pro Gly 
100 lOS 110 



Ser Ser Thr Thr Ser Ala Gly Xaa Cys Arg Tlxr Cys Tlir Thr Tiir Ala 
lis 120 125 



ain Gly Thr Ser Met Tyr Pro Ser Cys Cya Cys Thr lys Pro Ser Asp 
130 135 140 



Gly Asn Cys Thr Cye He Pro He Pro Ser Ser Trp Ala Phe Gly Ly^ 
145 150 ISS 160 



Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu 
165 . 170 175 



Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu 
IBO 135 190 



Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Ser Xaa 
195 200 205 



Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys Leu Trp Val 
210 215 220 



Tyr He 
225 



<210> 24 

<211> 309 

<212> PRT 

<213> artificial sequence 
<:220> 

«;223> HBsAg Trans of 2 

<400> 24 

Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro 

1 5 .10 IS 

Leu Ser Pro Pro Leu Arg Asn Thr His Pro Gin Ala Met Gin Trp Aen 
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Ser Thr Thr Phe His Gin Thr Leu Gin Asp Pro Arg Val Arg Gly Leu 



Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly TJir Val Asn Pro Val Leu 



Thr Thr Ala Ser Pro Leu Ser Ser lie Phe Ser Arg lie Gly Asp Pro 



Ala Leu Asn Met Glu Asn He Thr Ser Gly Phe Leu Gly Pro Leu Leu 



Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg lie Leu Thr He Pro 

100 105 1X0, 



Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr 
lis 120 125 



Thr Val Cye Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 
130 135 140 



Pro Thr Ser Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 
145 150 1S5 ISO 



Arg Arg Phe He lie Phe Leu Phe He Leu Leu Leu Cys Leu He Phe 
. 165 170 175 



Leu Leu Val Leu Leu Asp Ty^ Gin Gly Met Leu Pro Val Cys Pro Leu 

180 ■ 185 190 



He Pro Gly Ser Ser Thr Thr Ser Thr Gly Pro Cys Arg Thr Cys Met 
195 200 205 



Thr Thr Ala Gin Gly Thr Ser Met Tyr Pro Ser Cys, Cys Cys Thr Lys 
210 215 220 



Pro Ser Asp Gly Abu Cys Thr- Cys He Pro He Pro Ser Ser Trp Ala 
225 230 235 240 



Phe Gly Lya Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu 
245 250 255 
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Sex Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 
2S0 265 270 



Val Trp Leu Ser Val lie Trp Met Met Trp Tyr Trp Gly Pro sex- Leu 
275 280 285 



Tyr Ser He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys 
290 295 300 



Leu Trp Val Tyr lie 
305 



<210> 25 

<211> 309 . 

<212> PRT 

<213> artificial sequence 
<220> 

«:223> HBsAg Trans of 3 

<400> 25 

Pro Pro Pro Ala Ser Thr Aan Arg Gin Ser Sly Arg Gin Pro Thr Pro 
1 5 -10 15 



Leu ser Pro Pro Leu Arg Asn Thr His Pro Gin Ala Met Gin Trp Asn 
20 25 30 

Ser Thr Thr Phe His Gin Thr Leu Gin Asp Pro Arg Val Arg Gly Leu 
35 40 45 

Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro Val Leu 
50 55 SO 

Thr Thr Ala Ser Pro Leu Ser Ser lie Phe Ser Arg lie Gly Asp Pro 
65 70 75 80 

Ala Leu Asn Met Glu Asn lie Thr Ser Gly Phe Leu Gly Pro Leu Leu 



val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg lie Leu Thr He Pro' 
100 105 110 



Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr 
115 120 125 
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Thr Val Cys Leu Qly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 
130 135 140 



Pro Thr Ser Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 
145 150 . - 155 160 



Arg Arg Phe lie lie Phe Leu Phe He Leu Leu Leu Cys Leu He Phe 
165 170 175 



Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu 
180 185 190 



He Pro Gly Ser Ser Thr Thr Ser Thr . Qly Pro Cys Arg Thr Cys Met 
195 200 205 



Thr Thr Ala Gin Gly Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys 
210 215 220 



Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala 
225 230 23S 240 



Phe Gly Lys Phe Leu Trp Glu Trp Ala_Ser Ala Arg Phe Ser Trp Leu 
245 250 255 



Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 
260 2S5 270 



Val Tirp Leu Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
275 280 285 



Tyr Ser He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys 
290 295 300 



Leu Trp Val Tyr He 
305 



<210> 26 

<211> 309 

<:212> PRT 

<213> artificial sequence 



<2205. 

<223> HBsAg Trans of 4 
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<220> 

<221> MISC_PSATURB 

<222> {21) . . (21) 

<223> x = any amino acid 



<220> 

<2 21> M1SG_FEATURE 

<222> (46)7. (46) 

<223> X a any amino acid 



<400> 26 

Pro Pro Pro Pro Ser Thx Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro 



Leu Ser Pro Pro Xaa Arg Asn Thr His pro Gin Ala Met Gin Trp Asn 



Ser Thr Mir Phe His Gin Thr Leu Lys Asp Pro Arg Vai Xaa Qly Leu 



Tyr Phe Pro Ala Gly Gly Ser Ser Ser Oly Thr Vai Asn Pro Vai Pro 



Thi- Thr Ala Ser Pro He Ser Ser lie Phe Ser Arg lie Gly Asp Pro 



Ala Leu Asn Met Glu Asn lie Thr Ser Gly Phe Leu Gly Pro Leu Leu 



Vai Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg lie Leu Thr He Pro 
100 ICS 110 



Gin Ser Leu Asp Ser Trp Txp Thr Ser Leu Asn Phe Leu Gly Gly Thr 

115 120 125 



Thr Vai Cys Leu Qly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 
130 135 140 



Pro Thr Ser Cys ^Pro Pro Thr Cys Pro Qly Tyr Arg Trp Met Cys Leu 

145 150 155 ISO 



Arg Arg Phe He He. phe Leu Phe He Leu Leu Leu Cys Leu He Phe 
165 170 175 
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Leu Lau Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu 
180 185 190 

lie Pro Gly Ser Ser Thr Thr Ser Ala Gly Tiir Cys Arg Tlxr Cys Thr 
3-95 200 305 

Thr Ala Ala Gin Gly Thr Ser Met- Tyr Pro Ser Cys Cys Cys Thr Lye 
210 215 220 



Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala 
225 230 235 240 

Phe Gly Lys Phe Leu Tip Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu 

245 250 255 

Sqr Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 
260 26S 270 



Val Trp Leu Ser Vai He Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
275 280 285 



Tyr Ser He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys 
290 295 300 



Leu Trp Ala Tyr He 
305 



<23.0? 27 

<211> 656 

<212> DMA 

<213> artificial sequence 

<220> 
<223> SO 

<220> 

<221> Tnisc__feature 

<222> (561) . . (561) 

<223> n = any nucleotide 

<400> 27 

cgcagagtct agactcgtgg tggacttctc tcaattttcg aggggggact accgtgtgtc SO 

ttggccaaaa ttcgcagtcc ccaacctcca atcactcacc aacctcctgt cctccaactt 120 

gtcctggtta tcgctggatg tgtctgcggc gttttatcat ctt octet tc atcctgctgc 180 
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tatgoctcat 


cttcttgttg gttcttctgg 


actgtcaagg 


tatgttgccc gtttgtcctc 


240 


taattccagg 


atcctcaacc 


accagcacgg 


gaccatgccg 


aacctgcacg actcctgctc 


300 




tacggttccc 


tcatgttgct 


gt^accaaacc 


titicggacgga aat^tgcacct^ 




gtatteccat 


cccatcatcc 


tgggcfcttcg 


gaaaafctcct 


atgggagtgg gcctcagccc 


420 


gtttcCcctg 


gctcagttta 


ctagtgccat 


ttgttcagtg 


gttcgtaggg ctttccccca 


480 


ctgtctggct 


tttagttata 


tggatgatgt 


ggtattgggg 


gccaagtctg tatcgcatcfc 


540 


tgagtccctt 


tttaccgctg 


ntaccaattt 


tcttttgtct 


ttgggtatac atttaaaccc 


600 


taacaaaaca 


aaaagatggg 


grttactccct 


acattttatg 


ggctatgtca ttggat 


656 


<210> 28 
<211> 625 
<212> DSA 

<213> artificial sequence 








<220> 
<223> 36 












<220> 

<.22X> inisc__f eature 

<222> (10> . . {10) 

<223> n B any nucleotide 








<400> 23 
ttactcaccn 


acctcctgtc 


ctccaacttg 


tcctggttat 


cgctggatgt gtctgcggcg 


SO 


ttttatcafcc 


ttectcttca 


tcctgctgct 


atgcctcatc 


ttcttgttgg ttcttctgga 


120 


ctgtcaaggt 


atgttgcccg 


tttgtcctct 


aattccagga 


tcctcaacca ccagcagggg 


180 


accatgccga 


acctgcacga 


ctcctgctca 


aggaacctct 


acggttccct catgttgctg 


240 


taccaaacct 


tcggacggaa 


attgcacctg 


tattcccatc 


ccatcatcct gggctttcgg 


300 


aaaattccta 


tgggagtggg 


cctcagcccg 


tttctcatgg 


ctcagtttac tagtgccatt 


360 


tgttcagtgg 


ttcgtagggc 


tttcccccac 


tgtctggctt 


ttggttatgfc ggatgatgtg 


420 


gtattggggg 


ccaagtctgt 


atcgcatctt 


gagtcccttt 


ttaccgctgt taccaatttt 


480 


cttttgtctt 


t^9ggtstaca 


tttaaatcct 


aacaaaacaa 


aaagatgggg ttactcccta ■- 


540 


cattttatgg 


gctatgtcat 


tggatgtcat 


gggtccttgc 


cacaagaaca catcagacaa 


600 


aaaatcaaag 


aatgttttag 


aaaac 






625 



<:210> 29 
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<211> 1033 

<212> DKTA 

<213> artificial sequence 

<220> 

<223> S8 

<400> 29 



tg-CCCCttCt 


gcctccacca atcgccagtc aggaaggcag 


cctaccccgc 






tttgagagac 


actcatcctc aggccatgca gtggaactca 


acaaccttcc 






gcaagatccc 


agagtgaaag gcctgtattt ccctgctggt 


ggctccagtt 


caggaacagt 




aaaccctgtt 


ccgactactg cctctcactc atcgtcaatc 


tfcctcgagga 


ttggggtccc 




tgcgctgaac 


atggagaaca tcacatcagg actcctagga 


ccccttctcg 


tgttacaggc 




ggggtttttc 


ttgttgacaa gaatcctcac aataccgcag agrtctagact 


cgtggtggac 




ttctetcaat 


tttcgagggg ggactaccgt gtgtcttggc 


caaaattcgc 


agtccccaac 




ctccaatcac 


tcaccaacct cctgtcctcc aacttgtcct 


ggrttatcgct 


ggatgtgtct 




gcggcgtttt 


atcatcttcc tcttcatcct gctgctatgc 


ctcatcttct 


tgttggttct 


540 


tctggactgt 


caaggtatgfc tgcccgtttg tcctctaatt 


ccaggatcct 


caaccaccag 


SOO 


caggggacca tgccgaacct gcacgactcc tgctcaagga 


acctctacgg 


ttccctcatg 


660 


ttgctgtacc 


aaaccttcgg acggaaattg cacctgtatt 


cccatcccat catcctgggc 


720 


tttcggaaaa 


ttcctatggg agtgggcctc agcccgtttc 


tcatggctca 


gtttactagt 


780 


gccatttgtt 


cagtggttcg tagggctttc ccccactgtc 


tggcttttgg 


ttatgtggat 


840 ■ 


gatgtggtat 


tgggggccaa gtctgtatcg catcttgagt 


ccctttttac 


cgctgttacc 


900 


aattttcttt 


tgtctttggg tatacattta aatcetaaca 


aaacaaaaag 


atggggttac 


960 


tccctacatt 


ttatgggcta tgtcattgga tgtcatgggt 


ccttgccaca 


agaacacatc 


1020 


agacaaaaaa 


tea 






1033 



<210> 30 
<211> 1100 
<212> DNA 

<213> artificial sequence 
«:220> 

<223> S12 
<400> 30 

ttttggggag ccctcaggct cagggcatat tacaaactct gccagcaaat ccacctcctg €0 
cctccaccaa tcgccagtca ggaaggcagc ctaccccget gtctccacct ttgagagaca 120 
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ctcatcctca 


ggccatgcag tggaactcaa caaccttcca ccaaactctg caagatccca 


180 


gagtgaaagg 


cctgtatttc cctgctggtg gotccagttc aggaacagta -aa:ccctgttc 


240 


cgactactgc ctctcactca tcgtcaatct tctcgaggat tggggtccct gcgctgaaca 


300 


tggagaacat. 


cacatcagga ctcctaggac cccttctcgt gttacaggcg gggtttttct 


360 


tgttgacaag 


aatcctcaca ataccgcaga gtctagactc gtggtggact tctctcaatt 


420 


ttcgaggggg 


gactaccgtg tgtcttggcc aaaattcgca gtccccaacc tccaatcact 


480 


caccaacctc 


ctgtcctcca acttgtcctg gttatcgctg gatgtgtctg cggcgtttta 


540 


tcatcttcct 


cttcatcctg ctgctatgcc tcatcttctt gttggttctt ctggactgte 


SOO 


aaggtatgtt 


gcccgtttgt cctctaattc caggatcctc aaccaccagc aggggaccat 


560 


gccgaacctg 


cacgactcct gctcaaggaa cctctacggt tccctcatgt tgctgtacca 


720 


aaccttcgga 


cggaaattgc acctgtattc ccatcecatc atcctgggct ttcggaaaat 


7S0 


tcctatggga gtgggcctca goccgtttct catggctcag tttactagtg ccatttgttc 


840 


agtggttcgt 


agggctttcc cecactgtct ggcttttggt tatgtggatg atgtggtatt 


900 


gsgggccaag 


tctgtatcgc atcttgagtc cctttttacc gctgtta-cca attttcfcttt 


960 


gtctttgggt 


atacatttaa afccctaacaa aacaaaaaga tggggttact ecctacattt 


1020 


tatgggctat gtcattggat gtcatgggtc cttgccacaa gaacacatca gacaaaaaat 


10 a 0 


caaagaatgt: 


tttagaaaac 


1100 



<210> 31 

<211> 987 

<:212> JDNA 

■<213s. artificial sequence 
<220> 

<223> SIS 
<220> 

<221> mis cofeature 

<222> (329) .. (329} 

<223> y = any nucleotide 

<220> 

<221> inisc_feature 

<222> (943) . . (943) 

<223> y = any nucleotide 



<400>- 



31 
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tacaaacttt 


gccagcaaat 


ccacctcctg cctccaccaa tcgccagtca ggaaggcagc 


60 


ctaccccgct 


gtctccacct 


ttgagagaca ctcatcctca ggccatgcag tggaactcaa 


120 


caaccttcca 


ccaaactctg 


caagatccca gagtgaaagg cctgtattfcc -cctgctggtg 




gctccagttc 


aggaacagta 


aaccctgttc cgactactgc ctctcactca tagtcaatct 




tctcgaggat 


tggggtccct 


gcgctgaaca tggagaacat cacatcagga ctcctaggac 




cccttctcgt gttacaggcg gggtttttyt tgttgacaag aatccteaca ataccgcaga 


360 


gtctagactc 


gtggtggact tctctcaatt ttcgaggggg gactaccgtg tgtcttggcc 




aaaattcgca 


gtccccaacc 


tccaatcact caccaacctc .ctgtcctcca acttgtcctg 




gttatcgctg 


gatgtgtctg 


cggcgtttta tcatcttcct cttcatcctg ctgctatgcc 




tcatcttctt 


gttggctcta 


ctggsictgtc aaggtatgtt gcccgtttgt cctctaattc 




caggatcctc 


aaccaccagc 


aggggaccat gccgaacctg cacgactcct gctcaaggaa 




cctctacggt 


tccctcatgt 


tgctgtacca' aaccttcgga cggaaatttgc acctgtattc 


720 


ccatcccatc 


atcctgggct 


ttcggaaaat tcctatggga gtgggcctca gcccgtttct 


780 


catggctcag 


tttactagtg 


ccatttgttc agtggttcgt agggctttcc cccactgtct 


840 


ggcttttggt 


tatgtggatg 


atgtggtatt gggggccaag tctgtatcgc atcttgagtc 


900 


cctttttacc gctgttacca attttctttt gtctttgggt atrcatfctaa atcctaacaa 


960 


aacaaaaaga 


tggggttact 


CGctaca 


987 



<210> 32 

<211> 350 

<212> PRT 

<2a3> artificial sequence 
<220> 

<233> Pol Trans SO 
<220> 

<221> MISC__FEATORB 

<222> (309).. (309) 

<:223> X = any amino acid 

<220> 

<221?, MISC__FEATURE 

<222> (345) . . (345) 

<2 23> x = any amino acid 



<400> 32 
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Ser Qly His Thx- Thr Asn Phe Ala Ser hys Ser Thr Ser Cys Leu His 
15 10 15 



Gin Ser Pro Val Arg I*ya Ala Ala Tyr Pro Ala Val Ser Tlir Phe Glu 
20 25 30 



Arg His Ser Ser Ser Gly His Ala Val Glu Leu Abu Asn Leu Pro Pro 



Asn Ser Ala Arg Ser Gin Ser Glu Arg Pro Val Plie Pro Cys Trp Trp 



Leu Gin Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser Leu 
65 70 15 ' 80 

lie Val Asn. Leu Leu Glu Asp Trp Gly Pro bys Ala Glu His Gly Glu 



His His lie Arg Thr Pro Arg Thr Pro Ser Arg Val Thr Gly Gly Val 
100 105- 110 



Phe Leu Val Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val 
115 120 125 



val Asp Phe Ser Gin Phe Ser Arg Gly Asp Tyr Axg Val Ser Trp Pro 
130 135 140 



Lys Phe Ala Val Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser 
145 150 ISS 160 



Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His Leu 
165 170 175 



Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser Ser Gly 
180 1S5 190 



Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg lie Leu Asn 
195 200 — 205 



His Gin His Gly Thr Met Pro Asn Leu His Asp Ser Cys Ser Arg Asn 
210 215 220 



Leu Tyr Gly Ser Leu Met Leu Leu Tyx Gin Thr Phe Gly Arg Lys Leu 
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His Leu Tyr Ser His Pro He lie I,eu Gly Phe Arg Lys He Pro Met 
245 - 250 2S5 

Gly Val Gly Leu Ser Pro Phe Leu Leu Ala Gin Phe Thr Ser Ala He 
.250 265 270 

Cys Ser Val Val Arg Arg Ala phe Pro His Cys Leu Ala Phe Ser Tyr 

275 280 285 



Met Asp Asp Val Val Leu Gly Ala Lys Ser Val Ser Hia Leu Glu Ser 
290 295 300 



Leu Phe Thr Ala Xaa Thr Asn Phe Leu Leu Ser Leu Gly He His Leu 
30S 3X0 31S 320 



Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu His Phe Met Gly 
325 330 335 



Tyr Val Xle Gly Cys His Gly Ser Xaa Pro Gin Glu His He 
340 345 350 



<:210:> 33 

<21l5. 181 

<212> PRT. 

<213> artificial sequence 
<220> 

<223> Pol Trans S6 

<:400> 33 

Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His 
1 5 . 10 15 

Leu Pro Leu His Pro Ala Ala. Met Pro' His Leu Leu Val Gly Ser Ser 
20 25 30 

Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg lie Leu 



Asn His Gin Gin Gly Thr Met Pro Asn Leu His Asp Ser Cys Ser Arg 
SO 55 60 
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Asn Leu Tyr Gly Ser Leu Met Leu Leu Tyr Gin Thr Phe Gly Arg Lys 
65 70 75 30 



Xjbu His Leu Tyr Ser His Pro lie IZe Leu Gly Phe Arg Lys lie Pro 

85 90 9S 



Met Gly Val Gly Leu Ser Pro Phe Leu Met Ala Gin Phe Thr Ser Ala 
100 IDS 110 



lie Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Gly 
3.15 120 125 



Tyr Val Asp Aap Val Val Leu Gly Ala Lys Ser Val Ser His Leu Glu ' 
130 13S 140 



Ser Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly lie His 
145 150 155 160 



Leu Asn Fro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu His Phe Met 
165 170 175 



Gly Tyr Val He Gly 
180 



<2X0> 34 

<211> 340 

<212> PRT 

<213s. artificial sequence 
<220> 

<223> Pol Trans S8 

<400> 34 

Cys Pro Phe Cys Leu His Gin Ser Pro Val Arg Lys Ala Ala Tyr Pro 
1 5 10 15 

Ala Val Ser Thr Phe Glu Arg His Ser Ser Ser Gly His Ala Val Glu 
20 25 30 

Leu Asn Asn Leu Pro Pro Asn Ser Ala Arg Ser Gin Ser Glu Arg Pro 

35 40 45 

val Phe Pro Cys Trp Trp Leu Gin Phe Arg Asa Ser Lys Pro Cys Ser 
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Asp Tyr Cys Leu Ser Leu lie Val Asn Leu Leu Glu Asp Trp Gly Pro 
€5 70 75 80 



Cys Ala Glu H±s.0ly Glu Hia His He Arg Thr Pro Arg Thr Pro Ser 



Arg Val Thr Gly Gly Val Phe Leu Val Asp Lys Asn Pro His Asn TtLr 
100 lOS 110 



Ala Glu Ser Arg Leu Val val Asp Piie Ser Gin Phe Ser Arg Gly Asp 
115 120 125 



Tyr Arg Val Ser Trp Pro Lys Phe Ala Val Pro Asn Leu Glu Ser Leu 
130 135 - 140 



■Thr Asn Leu Leu Ser Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Sex 
14S ISO 155 160 



Ala Ala Phe Tyr His Leu Pro Leu His Pro Ala Ala Met Pro His Leu 
165 170 175 



Leu Val Gly Ser Ser Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser 
180 185 190 



Asn Ser Arg He Leu Asn His Gin Gin Gly Thr Met Pro Asn Len His 
195 • 200 205 



Asp Ser Cys Ser Arg Asn Leu Tyr Gly Ser Leu Met Leu Leu Tyr Gin 

210 215 220 



Thr Phe Gly Arg Lys Leu His Leu Tyr Ser His Pro He He Leu Gly 
225 230 235 240 



Phe Arg Lys He Pro Met Gly Val Gly Leu Ser Pro Phe Leu Met Ala 
245 250 255 



Gin Phe Thr Ser Ala He Cys Ser Val Val Arg Arg Ala Phe Pro His 
260 265 270 



Cys Leu Ala Phe Gly Tyr Val Asp Asp Val Val Leu Gly Ala Lys Ser 
275 280 285 
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^^■^ ■f^^ ^^"^ "^^^ val Thr Asn PHe Leu Leu 

290 295 300 

Ser Leu Gly He His Leu Asn .P^S^Asn Lys Thr Lys Arg Trp Gly Tyr 
310 3X5 320 

Ser Leu His Phe Met Gly Tyr Val He Gly Cys His Gly Ser Leu Pro 
325 330 335 

Gin Glu His He 
340 



<210> 35 

<211> 340 

<212> PUT 

<213> artificial sequence 
<220> 

<223> Pol Trans S12 

<r400> 35 

ser Gly His He Tiir Asn Ser Ala Ser Lys Ser Thr Ser Cys Leu His 



Gin Ser Pro Val Arg Lys Ala Ala Tyr Pro Ala Val Ser Thr Phe Glu 
20 25 30 

Arg His Ser Ser Ser Gly His Ala Val^Glu Leu Asn Asn Leu Pro Pro 



Asn Ser Ala Ars Ser Gin Ser Glu Axg Pro Val Phe Pro Cys Trp Trp 
s° ss so 

Leu Gin Phe Arg Asn Ser Lys Pro Cya Ser Asp Tyr Cys Leu Ser Leu 
^5 70 75 80 

He Val Asn Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu His Gly' Glu 



His His He Arg Thr Pro Arg Thr Pro Ser Arg Val Thr Gly Gly Val 
XOO 105 XIO 

Phe Leu val Asp Lys Rsn Pro His Asn Thr Ala Glu Ser Arg Leu Val 
115 120 125 
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Val Asp Phe Ser Gin Phe Ser Arg Gly Asp Tyr Arg Val Ser Trp Pro 
130 135 140 



hya Phe Ala Val Pro Asn Leu Gin Sea: Leu Thr Asn. Leu Leu Ser Ser 
14S 150 155 ISO 



Asm Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His- Leu 
. 1S5 170 175 



Pro Leu His Pro Ala Ala Met Pro His„,Leu Leu Val Gly Ser Ser Gly 
180 185 190 



iieu Ser Arg Tyr Val Ala Arg Leu ser Ser Asn Ser Arg lie Leu Asn 
195 200 205 



His Gin Gin Gly Thr Met Pro Asn Leu His Asp Ser Cys Ser Arg Asn 
210 215 220 



Leu Tyr Gly Ser Leu Met Leu Leu" Tyr ala Thr Phe Gly Arg Lys Leu 
225 230 235 240 



His Leu Tyr Ser His Pro lie lie Leu Gly Phe Arg Lys lie Pro Met 
245 250 255 



Gly Val Gly Leu Ser Pro Phe Leu Met Ala ■ Gin Phe Thr Ser Ala lie 
260 265 270 



Cys Ser Val Val Arg Arg Ala Phe Pro-His Cye Leu Ala Phe Gly Tyr 
275 . 280 285 



Val Asp Asp Val Val Leu Gly Ala Lys' Ser Val Ser His Leu Glu Ser 
290 295 300 



Leu Phe Thr Ala Val Thr' Asn Phe Leu Leu Ser Leu Gly He His Leu 
305 310 315 320 



Asn Pro Asn- Lys Thr Lys Arg Trp Gly Tyc Ser Leu His Phe Met Gly 
325 330 335 



Tyr Val He Gly 
340 
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<210> 36 

<21Z> 328 

<212> PRT 

<213> artificial sequence 
<220> 

<:223> Pol Trans S15 
<220> 

<221> MlSCJFSAimS 

<222> (lloT..(110) 

<223> X = any amino acid 



<220> 

<221> MISC^PEATDRB 

<:222> (314).. (314) 

<223> X = any amino, acid 



<400> 36 

Thr Asn Pile Ala Ser Lys Ser Thr Ser Cya Leu His Gin Ser Pro Val 



Arg Lya Ala Ala Tyr Pro Ala Val Ser Thr Phe Glu Arg His Ser Ser 



Ser Gly His Ala Val Glu Leu Asn. Asn Leu Pro Pro Asn Ser Ala Arg 



Ser Gin Ser Glu Arg Pro Val Phe Pro Cys Trp Trp Leu Gin Piie Arg 



Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser Leu lie Val Asn Leu 



Leu Glu Asp Trp Gly Pro Cys Ala Glu His Gly Glu His His lie Arg 



Thr Pro Arg Thr Pro Ser Arg Val Thr Qly Gly Val Phe Xaa Val Asp 
100 105 110 



Lys Asn Pro His Asn Thr Ala Glu' Ser Arg Leu Val Val Asp Phe Ser 
115 120 125 



Gin Phe ser Arg Gly Asp Tyr Arg Val Ser Trp Pro Lys Phe Ala Val 
130 135 140 
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Pro Asn Leu Gin Ser Leu Thx Asn Leu Leu Ser Ser Asn Leu Ser Trp 

145 ISO 155 160 



Leu ser Leu Asp Val Ser Ala Ala Phe Tyr His Leu Pro Leu His Pro 
165 170 175 



Ala Ala Met Pro His Leu Leu Val Gly Ser Thr Qly Leu Ser Arg Tyr 
180 185 190 



Val Ala Arg Leu Ser Ser Asn Ser Arg lie Leu Asn His Gin Gin Gly 
193 200 205 



Thr Met Pro Asn Leu His Asp Ser Cys Ser Arg Asn Leu Tyr' Gly Ser 
210 215 220 



Leu Met Leu Leu Tyr Gin Thr Phe Gly Arg Lys Leu His Leu Tyr Ser 
225 230 235 240 



Hie Pro lie He Leu Gly Phe Arg Lys lie Pro Met Gly Val Gly Leu 
245 250 255 



Ser Pro Phe Leu Met Ala Gin Phe Thr Ser Ala lie Cys Ser Val Val 
260 265 270 



Arg Arg Ala Phe Pro His Cys Leu Ala Phe Gly Tyr Val Asp Asp Val 
275 280 285 



val Leu Qly Ala Lys Ser Val Ser His Leu Glu Ser Leu Phe Thr Ala 
290 295 300 



Val Thr Abb Phe Leu Leu Ser Leu Gly Xaa His Leu Asn Pro Asn Lys 
305 310 315 320 



Thr Lys Arg Trp Gly Tyr Ser Leu 
325 



<:210> 37 

<211> 197 

<212> PRT 

<2i3> artificial sequence 



<230> 

<223> HBsAg Trans of SO 
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<220> 

<221> MISC^FEATURE 

<222> (187) . . (187), 

<223> X = any amino acid 



<400> 37 

Gin Ser Leu Asp Ser Trp Trp Thr Ser hen Asn Phe Arg Gly Gly Thr 



Thr Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 



Pro Thr Ser Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 



Arg Arg Phe lie lie Phe Leu Phe lie Leu Leu Leu Cys Leu lie Phe 



Leu Leu Val Leu Leu Asp Cys Gin Gly Met Leu Pro Val cys Pro Leu 



He Pro Gly Ser Ser Thr Thr Ser Thr Gly Pro Cys Arg Thr Cys Thr 



Thr Pro Ala Gin Gly Thr Ser Thr Val Pro Ser Cys Cys Cys Thr Lys 
100 105 110 



Pro Ser Asp Gly Asn Cys Thr Cys 116 Pro lie Pro Ser Ser Trp Ala 
115 120 12S 



Phe Gly Lys Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu 
130 13S 140 



Ser Leu Leu Val Pro Phe Val Gin Trp_Phe Val Gly Leu Ser Pro Thr 
145 ISO 155 160 



Val Trp Leu Leu Val He Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
165 170 175 



Tyr Arg He Leu Ser Pro Phe Leu Pro Leu Xaa Pro He Phe Phe Cys 
180 185 190 



Leu Trp Val Tyr He 
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<210> 38 
<211> ISl 
<212> PRT 

<213> ajTtificial sequence 
<220> 

<223> HBsAg Trans of S6 . 
<400> 38 

Pro Pro Thr Cye Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe lie 
IS 10 15 

lie Phe Leu Phe Xle Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu 
20 25 .30 

Leu Asp Cys Gin Gly Met Leu Pro Val Cys Pro Leu lie Pro Gly Ser 
35 40 45 

Ser Thr Thr Ser Arg Gly Pro Cys Arg Thr Cys Thr Thr Pro Ala Gin 
50 55 60 

Gly Thr Ser Thr Val . Pro Ser Cys Cys Cys Thr Lys Pro Ser ■ Asp Gly 
65 70 75 80 

Asn Cys Thr Cys lie Pro He Pro Ser Ser Trp Ala Phe Gly Lys Phe 



Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu Val 
100 105 110 



Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Leu 
115 120 125 



Val Met Trp Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Arg He Leu 
130 13S 140 



Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys Leu Trp Val Tyr 
14S 150 ■ 155 160 
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<210> 39 
<211> 160 
<212> PRT 

<i2l3j*^ artificial sequence 

<22<i> 

<223> HBsAg Trans of S8 ■ 
<400> 39 

Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe lie lie 
15 10 15 



Phe Leu Phe lie Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu Leu 
20 25 30 ■ 



Asp Cys Gin Gly Met Leu Pro Val Cys Pro Leu He Pro Gly Ser Ser . 



Thr Thr Ser Arg Gly Pro Cys Arg Thr- Cys Thr Thr Pro Ala Gin Gly 



Thr Ser Thr Val Pro Ser Cys Cys CyS" Thr Lys Pro Ser Asp Gly Asn 



Cys Thr Cys He Pro He Pro Ser Ser Trp Ala Phe Gly Lys Phe Leu 



Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu Val Pro 
100 ' 105 110 



Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Leu Val 
lis 120 12S 



Met Trp Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Arg He Leu Ser 
130 135 140 



Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys Leu Trp Val Tyx He 
145 ISO ISS 160 



<210s. 40 

<211> 325 

<:212> PRT 

<213> artificial sequence 



<220> 

<223> HBsAg Trans of S12 
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<:4005. 40 

Leu Gly Ser Pro Gln-ftia Gin Gly lie lieu Gin Thar Leu Pro Ala Asn 

, 1 ■ -5- - 10 IS 



Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro 



Leu Ser Pro Pro Leu Arg Asp Thr His Pro Gin Ala Met Gin Trp Asn 



Ser Thr Thr Phe His Gin Thr Leu Gin Asp Pro Arg Val Lya Gly Leu 



Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro Val Pro 



Thr Thr Ala Ser His Ser Ser Ser lie Phe Ser Arg lie Gly Val Pro 



Ala Leu Asn Met Glu Asn He Thr Ser Gly Leu Leu Gly Pro Leu Leu 
100 105- 110 



Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg Xle Leu Thr lie Pro 
lis 120 125 



Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Arg Gly Qly Thr 

130 13S 140 



Thr Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 
145 150 155 160 



Pro Thr Ser Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 
165 170 175 



Arg Arg Phe lie lie Phe Leu Phe lie Leu Leu Leu Cys Leu He Phe 
180 1S5 190 



Leu Leu Val Leu Leu Asp Cys Gin Gly Met Leu Pro Val Cys Pro' Leu 
195 200 - 205 



lie Pro Gly Ser Ser Thr Thr Ser Arg Qly Pro Cys Arg Thr Cys Thr 
210 215 220 
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Thr Pro Ala Gin Gly Thr Ser Thr Val Pro Ser Cys Cys Cys Thr Lys 
225 230 ■ 235 240 



Pro Ser Asp Gly Asn Cys Thr Cya lie Pro lie Pro Ser Ser Trp Ala 
245 - 250 255 



Phe Gly Lys Phe Leu Trp Glu Trp Ala Ser Ala Arg Plie Ser Trp Leu 
260 265 270 



Ser Leu Leu Va,l Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 

27S 280 285 



t Val Trp Leu Leu Val Met Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
290 -295 300 



Tyr Arg He Leu Ser Pro Phe Leu Pro Leu Leu Pro rie Phe Phe Cys 
305 310 315 320 



Leu Trp Val Tyr lie 
325 



<2a0> 41 

<211> 309 

<:2125. PRT 

<213> artificial sequence 
«:220> 

<223> HBsAg Trans of SIS 
<220> 

<221> MISC_FEATDRE 

<222> (308) . . (308) 

■;223> X = any amino acid 



<:400> 41 

Pro Pro Pro Ala Ser Thr Asa Arg Gin Ser Gly Arg Gin Pro Thr Pro 



Leu Ser Pro Pro Leu Arg Asp . Thr His Pro Gin Ala Met Gin Trp Asn 



Ser Thr Thr Phe His Gin Thr Leu Gin Asp Pro Arg Val Lys Gly Leu 
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Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly Thr Val Asa Pro Val Pro 
SO 55 60 

Thr Thr Ala Ser His Ser Ser Ser He Phe Ser Arg lie Gly Val Pro 
65 70 7S 80 

Ala Leu Asn Met Glu Asn lie Thr Ser Gly Leu Leu Gly Pro Leu Leu 



Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg lie Leu Thr lie Pro 
100 105 110 



Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Arg Gly Gly Thr 
115 120 125 



Thr Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 
130 135 140 



Pro Thr Ser Cys Pro Pro' Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 
145 150 ISS 160 



Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He Phe 
165 170 175 



Leu Leu Ala Leu Leu Asp Cys Glh Gly Met Leu Pro Val Cys Pro Leu 
180 les" 190 



He Pro Gly Ser Ser Thr Thr Ser Arg Gly Pro Cys Arg Thr Cy8 Thr 
195 200 205 



Thr Pro Ala Gin Gly Thr Ser Thr Val Pro Ser Cys Cys Cys Thr Lys 
310 215 220 



Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala 
225 230 235 240 



Phe Gly Lys Phe Leu Trp Glu Trp' Ala Ser Ala Arg Phe Ser Trp Leu 
24S 250 255 



Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 
260 265 270 
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Val Trp Leu Leu Val Met Trp Met JJet Trp Tyr Trp Gly Pro Ser leu 
275 280 285 

Tyr Arg He Leu Ser Pro Phe Leu Pro Leu Iteu Pro lie Phe Phe Cys 



Leu Trp Val Xaa He 
305 

<210> 42 
<211> 1031 
<212> DNA 

<213> artificial sequence 

<:220> 

<223> Nucleotide sequence of Patient C 
<400> 4=2 

tactacaaac cttgccagca aatcogcctc ctgcctctac caatcgccag tcaggaaggc 60 

agcctacccc tctgactcca cctttgagaa acactcafccc tcaggccatg cagfcggaact 120 

ccacaaactt ccaccgaact ctacaagatc ccagagtgaa aggcctgtat ctccctgctg 180 

gtggctccag ttcaggaaca gtaaaccctg ttccgactac tgtctctcac acatcgtcaa 240 

tcttatcgag gattggggac cctgcactga acatggagaa catcacatca ggattcctag 3 00 

gacccctgct cgtgttacag gcggggtttt tcttgttgac aagaatcctc acaataccgc ■ 360 

a:gagtctaga ctcgtggtgg acttctctca attttctagg ggggaccacc gtgtgccttg 420 

gccaaaattc gcagtcccca acctccaatc actcaccaac ctcctgtcct ccaacttgtc 480 

ctggttatcg ctggatgtgt ctgcggcgtt ttatcatatt cctcttcatc ctgctgctat 5.40 

gcctcatctt cttgttggtt cttctggact atcaaggtat gttgcccgtt tgccctctaa 600 

ttccaggatc ctcaaccacc agcacgggac catgcagaac ctgcacgact cctgctcaag 660 

gaacctctvrt gtatccctca tgttgctgta ccaaacctwc ggmcgsaaat tgcacctgta 720 

ttcccatcce atcatcctgg gctttcggaa aattcctatg ggagtgggoc tcagcccgtt yao 

tctcctgact cagtttacta gtgccatttg ttcagtggtt cgtagggctt tcccccactg 840 

tttggctttc agttatatgg atgatgtggt afctgggggcc aggtctgtac agcatcgtga 900 

ggccettttt accgctgtta ccaattttct tttgtctctg ggtatacatt taaccccgga 960 

caaaacaaaa agatggggtt actctttaca tttcatgggc tatgtcattg gatgttatgg 1020 

gtcattgcca c 1031 



wo 03/087351 



PCT/AU03/00432 



<210> 43 

<21X> 316 

<212> PRT 

<213> artificial sequence 
<220> 

<223> POL Trans of Patient 

<400> 43 

Thr Thr Asn Leu Ala Ser Lys Ser Ala Ser Cys lieu Tyr Gin Ser Pro 
1 5 10 15 



Val Arg Lys Ala Ala Tyr Pro Ser Asp- Ser Thr Phe Glu Lye His Ser 



Ser Ser Gly His Ala Val Glu Leu Hia Lys Leu Pro Pro Asn Ser Thr 



Arg Ser Gin Ser Glu Arg Pro Val Ser Pro Cys Trp Trp Leu Gin Phe 
50 55 60 



Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser His lie Val Asn 



Leu lie Glu Asp Trp Gly Pro Cys Thr Qlu His Gly Glu His His He 



Arg lie Pro Arg Thr Pro Ala Arg Val Thr Gly Gly Val Phe Leu Val 
100 105 110 



Asp Lys Asn Pro His Asn Thr Ala Gltf Ser Arg Leu Val Val Asp Phe 
115 120 125 



Ser Gin Phe Sep Axg Gly Asp His Arg Val Pro Trp Pro Lys Phe Ala 
130 135 140 



Val Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser 
145 150 155 160 



Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His He Pro Leu His 
165 170 175 



pro Ala Ala Met Pro His Leu Leu- Val Gly Ser Ser Gly Leu Ser Arg 
180 185 190 
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Tyr Val Ala Arg Leu Pro Ser Asn Ser Arg lie Leu Asn His Gin His 
195 200 205 



Gly Thr Met Gin Asn Leu His Asp 8er Cys Ser Arg Asn Leu Tyr PHe 
210 215 220 



Val Ser Leu Met Leu- Leu Tyr Oln Thr Phe Thr Gly Arg Lys Leu His 
225 230 235 240 



Leu Tyr Ser His Pro lie lie Leu Gly phe Arg Lys lie Pro Met Gly 
245 250 255 



Val Gly Leu Ser Pro Phe Leu Leu Thr- Gin Phe Thr Ser Ala He Cys 
260 265 270 



Ser Ala Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly He 
275 280 285 



His Leu Thr Pro Asp Lys Thr Lys Arg Trp Gly Tyr Ser Leu His Phe 
290 29S 300 



Met Gly Tyr Val He Gly Cys Tyr Qly Ser Leu Pro 



<210> 44 
<211> 301 
<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Patient C 
<400> 44 . " 

Leu Gin Thr Leu Pro Ala Asn Pro Pro Pro Ala Ser Thr Asn Arg Gin 
15 10 15 



Ser Qly Arg Qln Pro Thr Pro Leu Thr Pro Pro Leu Arg Asn Tiir His 



Pro Gin Ala Met Gin Trp Asn Ser Tlir Asn Phe His Arg Thr Leu Gin 



Asp Pro Arg Val Lys Gly Leu Tyr Leu Pro Ala Gly Gly Ser Ser Ser 
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Gly Thr Val Asn Pro Val Pro Thr Tiar Val Ser His Thr Ser Ser He 
65 70 75 ■ 80 



Leu ser Arg He Gly Asp Pro Ala Leu Asn Met Qlu Asn He Thr Ser 



Gly Phe Leu Gly Pro Leu Leu Val Leu Gin Ala Gly Phe Phe Leu Leu 
100 105 110 

Thr Arg He Leu Thr He Pro Gla Ser Leu Asp Ser Trp Trp Thr Ser 
lis 120 125 



Leu Asn Phe Leu Gly Gly Thr Thr Val Cys Leu Gly Gin Asn Ser Gin 
130 135 140 . 



Ser Pro Thr Ser Asn His Ser Pro Thr Ser Cys Pro Pro Thr Cys Pro 
145 150 155 160 

Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe He He Phe Leu Phe He 
155 170 175 



Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly 
180 ISS 190 



Met Leu Pro Val Cys Pro Leu He Pro Gly Ser Ser Thr Thr Ser Thr 
195 200 205 

Gly Pro Cys Arg Thr Cys Thr Thr Pro Ala Gin Gly Thr Ser Met Leu 
210 215 220 



Tyr Pro Ser Cys Cye Cys Thr Lys Pro Ser Thr Ala Ala Aan Cys Thr 
22S 230 235 240 



Cys He Pro He Pro Ser Ser Trp Ala Phe Gly Lys Phe Leu Trp Glu 
245 250 255 



Trp Ala Ser Ala Arg Phe Ser Leu Ser Leu Leu Val Pro Phe Val Gin 
260 265 270 



Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Ser Val He Trp Met 
273 280 285 
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Met Trp Tyr Trp Gly Pro Gly Leu Tyr Ser He Val Arg 
290 295 300 

<210> 45 

<2ia> 888 

<212> DIsEA. 

<213> artificial sequence 

<220> 

<223> Nucleotide sequence of Patient D 

<40O> 45 



tggtcacagt 


gccaacagtt 


cctcctcctg 


cctccaccaa tcggcagtca gggaggcagc 


60 


ctactcccat 


ctctccacct 


ctaagagaca 


gtcatcctca ggccatggtg gctcagcctg 


120 


ctggtggctc 


cagttcagga 


acactcaacc 


ctgttcccaa tattgcctct cacatctcgt 


180 


caatctcctt 


gaggactggg 


gaccctgcgc 


cgaacatgga gaacatcaca tcaggattcc 


240 


taggacccct 


gctcgtgtta 


caggcggggt 


tt-ttcttgtt gacaagaatc ctcacaatac 


300 


cgcagagtot 


agactcgtgg 


tggacttctc 


tcagttttct agggggatca cccgtgtgtc 


360 


ttggccaaaa 


ttcgcagtcc 


ccaacctcca 


atcactcacc aacctcctgfc cctccaattt 


420 


gacctggtta 


tcgctggata 


tgtctgcggc 


gttttatcat attcctcttc atcctgccgc 


480 


tatgcctcat 


ctfccttattg 


gttcttctgg 


attatcaagg tatgttgccc gtttgtcctc 


540 


taattccagg 


atccacaaca 


accagtgcgg 


gaccctgcaa aacctgcacg actcctgctc 


€00 


aaggcaactc 


tatgtttccc 


tcatgttgct 


gtacaaaacc tacggatgga aattgcacct 


660 


gtattcccat 


cccatcatct 


tgggctttcg 


caaaatacct atgggagtgg gccteagtcc 


720 


gtttctcttg 


gctcagttta 


ctagtgccat 


ttgttcagtg attcgtaggg ctttccccca 


780 


ctgtttggct 


ttcagctata 


ttgatgatgt 


ggtactgggg gccaagtctg cacaacatcfc 


.840 


tgagtccctt 


tataccgctg 


ttaccaattt 


tcttttgtct ttgggtat 


888 


<210> 46 
<211> 295 











<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans of Patieat D 

<400> 46 

Qly His Ser Ala Asn Ser Ser Ser Ser Cys Leu His Gin Ser Ala Val 
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Arg Glu Ala Ala Tyr Ser His- Leu Ser Thr Ser Lys Arg Gin Ser Ser 



Ser Gly His Gly Gly Ser Ala Cys Trp Trp Leu Gin Phe Arg Asn Thr 



Gin Pro Cys Ser Gin Tyr Cys Leu Ser His Leu Val Asn Leu Leu Glu 



Asp Trp Gly Pro Cys Ala Glu His Gly Glu His His He Arg He Pro^ 



Arg Thr Pro Ala Arg Val Thr Gly Gly Val Phe Leu Val Asp Lys Asn 



Pro His Asn Thr Ala Glu Ser Arg Leu Val Val Asp Phe Ser Gin Phe 
XOO X05 110 



Ser Arg Gly He Thr Arg Val Ser Trp Pro Lys Phe Ala Val Pro Asn 
115 120 125 



Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Thr Trp Leu Ser 
130 135 140 



Leu Asp Met Ser Ala- TSJa Phe Tyr His He Pro Leu His Pro Ala Ala 
145 150 15S 150 



Met Pro His Leu Leu He Gly Ser Ser <31y Leu Ser Arg Tyr Val Ala 
165 170 17S 



Arg Leu Ser Ser Asn Ser Arg He His Asn Aan Gin Cys Gly Thr Leu 
180 185 190 



Gin Asn Leu His Asp Ser Cys Ser Arg Gin Leu Tyr Val Ser Leu Met 
19S 200 205 



Leu Leu Tyr Lys Thr Tyr Gly Trp Lys Leu His lieu Tyr Ser His Pro 
210 215 220 



He He Leu Gly Phe Arg Lys He Pro Met Gly Val Gly Leu Ser - Pro 
225 230 235 240 
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Phe Leu Leu Ala aln Phe Thr Ser Ala lie Cys Ser Val lie Arg Arg' 
245 250-^ 255 



Ala Phe Pro His Cyg Leu Ala Phe Ser Tyr He Asp Asp Val Val Leu 
260 265 270 



Gly Ala Lys Ser Ala Gin His Leu Glu Ser Leu Tyr Thr Ala Val Thr 
275 280 28S 



Asn Phe Leu Leu Ser Leu Gly 
290 295 



<2X0> 47 

<2ll> 293 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Patient D 

<400> 47 

Val Thr Val Pro Thr Val Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser- 
1 5 "lO 15 



Qly Arg Gin Pro Thr Pro He Ser Pro Pro Leu Arg Asp Ser His Pro 



Gla Ala Met val Ala Gin Pro Ala Gly Gly Ser Ser Ser Gly Thr Leu 
35 40 45 



Asn Pro Val Pro Asn He Ala Ser His He Ser Ser He Ser Leu Arg- 



Thr Gly -Asp Pro Ala Pro Asn Met Glu Asn He Thr Ser Gly Phe Leu 



Gly Pro Leu Leu Val Leu Gla Ala Gly Phe Phe Leu Leu Thr Arg He 



Leu Thr He Pro Gin Ser Leu Asp Ser- Trp Trp Thr Ser Leu Ser Phe ' 
100 105 110 



Leu Gly Gly Ser Pro Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr 
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Ser Asn His Ser Pro Thr Ser Cys Pro Pro He I>ro Gly Tyr-*irg Trp 
130 135 140 

He Cys Leu Arg Arg Phe He He Phe Leu Phe He Leu Pro Leu Cys 
145 150 - 155 160 

Leu He Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val ■ 
1S5 170 175 

Cys Pro Leu He Pro Gly Ser Thr Thr Thr Ser Ala Gly Pro Cys Lys 
180 185 190 

Thr Cya Thr Thr Pro Ala Gla Gly Aan Ser Met Phe Pro Ser Cys Cys 
195 200 205 

Cys Thr Lys Pro Thr Asp Gly Asn Cys Thr Cys He Pro He Pro Ser 
210 215 220 

Ser Trp Ala Phe Ala Lys Tyr Leu Trp Glu Trp Ala Ser Val Arg Phe 
225 230 235 240 

Ser Trp Leu Ser Leu Leu Val Pro Phe_Val Gin Phe Val Gly Leu Ser 
245 250 2SS 

Pro Thr Val Trp Leu Ser Ala He Leu Met Met Tirp Tyr Trp Gly- Pro 
2e0 265 270 

Ser Leu His Asn He Leu ser Pro Phe He Pro Leu Leu Pro He Phe 
275 280 285 

Phe Cya Leu Trp Val 

290 

<210;» 48 , 
<211> 591 
<212> DNA 

<21.3> artificial sequence 
<220> 

<223> Nucleotide sequence of Patient B 
<400> 48 _ 

tcctgtcctc caafcttgtcc tggttatcgc tggatgtgtc tgcggcgttt tatgatattc 60 
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ctcttcatcc tgctgctatg cctcatcttc ttattggttc ttctggatta tcaaggtatg 120 
ttgcccgtct gtcctctaat tccaggatca acaacaacca gtacgggacc atgcaaaacc 

aaaaactgca cgactcctgc tcaaggcaac tctatgtttc cctcatgttg ctgtacaaaa 240 

cctacggatg gaaattgcac ctgtattccc atcccatcgt cctgggcttt cgcaaaattc 300 

ctatgggagt gggcctcagt ccgtttctct tggctcagtt tactagtgcc atttgttcag 360 

tggttcgtag ggctttcccc cactgtttgg ctttcagcta tatggatgat gtggtattgg 420 

gggccaagtc tgtacagcat cgtgaggccc tttatacagc tgttaccaat tttcttttgt 480 

ctctgggtat acatttaaac cctaacaaaa caaaaagatg gggttattcc ctaaacttca 540 

tgggttacat aattggaagt tggggaacat tgccacagga tcatattgta c " 591 



<210> 49 

<211> 186 

<212> PRT 

«;213s. artificial sequence 
<:220> 

<223> Pol Trans of Patient S 

<400> 49 

Ser Asn Leu Ser Tip Leu Ser Leu Asp Val Ser Ala Ala Phe Tyx Asp 
1 5 XO 15 



He Pro Leu His Pro Ala Ala Met Pro-His Leu Leu He Gly Ser Ser 
20 25 30 



Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg He Aan 
35 40 45 



Asn Asn Gin Tyr Gly Thr Met Gin Asn Gin Asn Leu His Asp Ser Cys 
50 55 60 



Ser Arg Gin Leu Tyr Val Ser Leu Met Leu Leu Tyr Lys Thr Tyr Gly 
65 70 75 80 



Trp Lys Leu His Leu Tyr Ser His Pro lie Val Leu Gly Phe Arg Lys 
85 90 95 



He Pro Met Gly Val Gly Leu Ser Pro Plie Leu Leu Ala Gin Phe Thr 
100 105 110 
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Ser Ala lie Cys Ser Val Val Arg Arg Ala Phe pro His Cys Leu Ala 
115 120 12S 



Phe Ser Tyr Met Asp Asp Val Val Leu Qly Ala Lys Ser Val Gin His" 
130 135 140 



Arg Glu Ala Leu Tyr Tlir Ala Val Thr Asn Phe Leu Leu Ser Leu Gly 
14S ISO 155 160 



lie His Leu Asn Pro Aen Lys Thr Lys.. Arg Trp Gly Tyr Ser Leu Asa 
16S 170 175 



Pile Met Gly Tyr lie lie Gly Ser Tip Qly 
180 185 



<210> 50 

<2ii> les 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Patient' E 

<400> 50 

Ser Cya Pro Pro lie Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg 

1 5 10 .15 

Phe Met lie Phe Leu Phe lis Leu Leu Leu Cys Leu lie Phe Leu Leu 
20 25 30 

Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cye Pro Leu lie Pro 
35 40 45 

Gly Ser Thr Thr Thr Ser Thr Gly Pro Cya Lys Thr Lys Thr Cys Thr 
50 55 60 

Thr Pro Ala Gin Gly Asn Ser Met Phe Pro Ser Cys Cys Cys Thr Lys 
65 70 73 80 

Pro Thr Asp Gly Asa Cys Thr Cys lie Pro lie ..Pro Ser ser Trp Ala 



Phe Ala Lys Phe Leu Trp aiu Trp Ala Ser Val Arg Phe ser Trp Leu 
100 105 110 
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Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Oly Leu Ser Pro Thr 
X15 120 125 

Val Trp Leu Ser Ala He Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
130. 135 140 

Tyr Ser lie Val Arg Pro Phe He. Gin Leu Leu Pro He Phe Phe Cys 
145 ISO 155 160 

Leu Trp Val Tyr He 
165 

<2a0> 51 

<211> 669 . . ■ 
<312> DMA 

<213> artificial sequence 
<220> 

<222> Nucleotide sequence of Patient 
<400> 51 

aatcctcaca ataccgcaga gtctagactt cgtggtgact tctctcaatt ttctagggga 60 

ccacccgtgt gtcttggcca aaattcgcag tccccaacct ccaatcactc accaacctct 12 0 

tgtcctccaa tttgtcctgg ttatcgctgg atgtgtctgc ggcgttttat catatccctc 18 0 

ttcatcctgc tgctatgcct catcttctta ttggttcttc tggattatca aggtatgttg 240 

Gccgtttgtc ctctaattcc aggatccaca acaaccagta cgggaccctg caaaacctgc 3 00 

acgactcctg ctcaaggcaa ctctatgttt ccctcatgtt gctgtacaaa acctacggat 360 

ggaaattgca cmtgtattcc catcccatca tcttgggctt tcgcaaaata cctatgggag 420 
tgggcctcag tccgtttctc ttggttcagt ttactagtgc catttgttca gtggttcgta • 4 80 

gggctttccc ccactgtttg gctttcagct atatggatga tattgtactg ggggccaagt 540 

ctgtacaaca tcttgagtcc ctttataccg ctgttaccaa ttttcttttg tctttgggta 600' 

tacatttaac ccctaacaaa acaaagagat ggggttattc cctgaattta atgggttatg 660 

taattggaa 569 

<:210> 52 

<211> 161 

<212> PRT 

<213> artificial sequence 
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<220> 

<223> Deduced sequence of DHA polymerase of Patient F 

"~<221> MISC_FEATDRB 

<222> (83).. (83) 

<223> X = any amino acid 



<400> 52 

Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr Hig 
15 10 15 

lie Pro Leu Eis' Pro Ala Ala Met Pro His Leu Leu lie Gly Ser Ser 
20 35 30 

Gly Leu Ser Arg Tyx' Val Ala Arg,, Leu- Ser Ser Asn Ser Arg lie His 

35 40 45 

Asn Asn Qlu Tyr Gly Tlir Leu Gin Asn Leu His Asp Ser Cys Ser Arg 
50 5S 60 

Gin Leu Tyr Val Ser Leu Met Leu Leu Tyr Lys Tlir Tyr Gly Trp Lys 
65 70 75 aO 

Leu His Xaa Tyr Ser His Pro He lie Leu Gly Piie Arg Lys He Pro 



Met Gly Val Gly Leu Ser Pro Phe Leu Leu Val Gin Phe Thr Ser Ala 
100 lOS 110 



He Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Ser 
lis 120 125 



Tyr Met Asp Asp lie Val Leu Gly AlS" Lys Ser Val Gin His Leu Glu 
130 135 140 



Ser Leu Tyr Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly Xle His 
X45 150 15S ISO 



Leu Thr Pro Asn Lys Thr Lys 2Vrg Tirp Gly Tyr Ser Leu Asn Phe Met 
165 X70 17S 



Gly Tyr Val He Gly 
180 
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<210> 53 

<21Zp 160 ■ 
<212> PRT 

<213> artificial sequence 
<220> 

<r223> HBsAg Trans of Patient F 
<4O0> 53 

Pro Tie cym Pro Qly Tyr Arg Trp Met Cys Leu Arg Arg Phe He He 
IS 10 15 

Ser Leu PJae He Leu Leu Leu Cya Leu He Phe Leu Leu Val Leu Leu 
20 25 30 

Asp Tyx Gin Gly Met Leu Pro Val Cys Pro Leu He Pro Gly Ser -Thr 
35 40 45 

Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys Ttir Thr Pro Ala Gin Gly 
50 55 60 

Asn Ser Met Phe Pro Ser Cys Cys Cys Thr Lys Pro Thr Asp Gly Asn 
63 70 75 80 

Cys Thr Cys He Pro He Pro Ser Ser Trp Ala Phe Ala Lys Tyr Leu 



Tip Glu Trp Ala Ser Val Arg Phe Ser Trp Phe Ser Leu Leu Val Pro 
100 105 110 



Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr Val Tip Leu Ser Ala 
115 120 125 



He Trp Met He Leu Tyr Trp Gly Pro Ser Leu Tyr Asn He Leu Ser 
130 135 140 



Pro Phe He Pro Leu Leu Pro He Phe Phe Cys Leu Trp Val Tyr He 
145 150 155 160 



<210> 54 

<211> 554 

<212> DMA 

<213> artificial sequence 
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<220> 

<223> Nucleotide sequence of Patient G 
<400> 54 . , 

tccaatttgt cctgggtatc- gctggatgtg tctgcggcgt tttatcatat tcctcttcat 60 

ectgctgcta tgcctcatcfc tcttgttggt tcttctggac tatcaaggfca tgttgcccgt 120 

ttgtcctcta cttccaggaa catcaactac cagcacggga ccatgcaaga cctgcacgac 180 

tcctgctcaa ggaacctcta tgtttccctc tfcgttgctgt acaaaacctt cggacggaaa 240 

ttgcacttgt attcccatcc catcgtcttg ggctttcgca agattcctat gggagtgggc 300 

ctcagtccgt ttctcfetggc tcartttact agtgccattt gttcagtggt tcgtaggg'ct 360 

ttcccccact gtttggcttt cagttatatt gatgatgtgg tattgggggc caagtctgta 420 

caacatcttg aatccctttt tacctctatt iccaattttc ttatgtcttt gggtatacat 480 

ttaaacccta agaaaaccaa acgttggggc tactccctta acttcatggg atatgtaatt 540 

ggaagttggg gtac 554 

«:210> SS 

<2H> 184 

<212s. PRT 

<213> artificial sequence 
<220> 

<223> Deduced sequence of DNA polymarase of Patient G 

<400> 55 

Ser Asn Leu Ser Trp Vai Ser Leu Asp Val Ser Ala Ala Phe Tyr Hie 



rie Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser Ser 
20 25 30 

Gly Leu Ser Aarg Tyr Val Ala Axg Leu Ser Ser Thr Ser Arg Asn He 

35 40 45 

Asn, Tyr Gin His Gly Thr Met Gin Asp Leu His Asp Ser Cys Ser Arg 
50 5S . 60 

Asa Leu Tyr Val Ser Leu Leu Leu Leu Tyr Lys Thr Phe Gly Arg Lys 



l,eu His Leu Tyr Ser His Pro lie Val Leu Gly Phe Arg Lys lie Pro 
85 90 95 
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Met Gly Val Gly Leu Ser Pro Phe Leu Leu Ala Gin Phe Thr Ser Ala 
100 105 110 

Xle Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Lau Ala Phe Ser 
lis 120 125 

Tyr He Asp Asp Val Val Leu Gly Ala Lys Ser Val Gin His- Leu Glu 
130 135 140 



Ser Leu Phe Thr Ser He Thr Asn Phe Leu Met Ser Leu Gly lie His 

145 150 155 160 

Leu Asn Pro Lys Lys Thr Lys Axg Trp Gly Tyr Ser Leu Asn Phe Met 
155 170 175 

Gly Tyr Val lie Gly Ser Trp Gly 

180 



<210> 56 

<211> ISO 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Patient G 
<220> 

<:221> MiSC_FEATDHE 

<;222> (108) . .(108) 

<223> X = any amino acid 



<400i. 56 

Pro He Cys Pro Qly Tyr Arg Trp Met Cya Leu Arg Arg Phe lie He 
15 10 15 

Phe Leu Phe He Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu Leu 
20 25 30 

Asp Tyr Qln Gly Met Leu Pro Val Cys Pro Leu Leu Pro Gly Thr Ser 
3S 40 - 45 

Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys Thr Thr Pro Ala Gin Gly 
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Thr Ser Met Phe Pro Ser Cys Cya Cys Thr Lys Pro Ser Asp Gly Asn 
70 75 80 

Cys Thr Cys lie Pro lie Pro Ser Ser Trp Ala Phe Ala Arg Phe Leu 
85 90 95 

Trp Glu Trp Ala Ser Val Arg Phe Ser Trp Leu Xaa Leu Leu Val Pro 
100 lOS 110 

Phe Val Gin Trp Phe Val Gly lieu Ser Pro Thr Val Trp Leu Ser Vai 
115 120 12S 

lie Leu Met Met Trp Tyr Trp Gly Pro. Ser Leu Tyr Abu Xle Leu Asn 
130 135 140 

Pro Phe Leu Pro Leu Leu Pro Xle Phe Leu Cys Leu Trp Val Tyr lie 
ISO 155 160 

<210> 57 
<211> 1045 
<212> DljJA 

<213> artificial sequence 
<220> 

<223> Nucleotide sequence of Patient H 
<400> 57 

cagcaaatcc gcctcctgcc tctaccaatc gccagtcagg aaggcagcct acccctctgt 60 
ctccaccttt grgaaacact catcctcagg ccatgcagtg gaactccaca accttccacc 120 
aaactetgcw agatcccaga gtgagaggec tgtatttccc tgctggtggc tccagttcag lao 
gaacagtaaa ccctgttccg acttctgtct ctcacacatc gtcaatctta tcgaggattg 240 
gggwccctgc gctgaacatg gagaacatca catcaggatt cctaggaccc ctgctcgtgt 300 
tacaggcggg gtttttcttg ttgacaagaa tcctcacaat accgcagagt ctagactcgt 3 60 
ggtggacttc tctcaatttt ctagggggaa ctaccgtgtg tcttggcoaa aatfccgcagt 420 
tcccaacctc caatcactca ccaaoctcct gtcctccaac ttgwcctggt tatcgctgga 4 80 
tgtrtctgcg gcgttttatc atcttcctct tcatcctgct gctatgcctc atcttcttgt 540 
tggttcttct ggactatcaa ggtatgttgc ccgtttgtcc tctarttcca ggatcttcaa SCO 
ccaccagcac gggaccatgc agaacctgca cgactcctgc tcaaggaamc tctatgaatc 660 
cctcctgttg ctgtaccaaa ccttcggacg gaaattgcac ctgtattccc atcccatcat 720 
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ccfcgggcttt 


eggaaaattc ctatgggagt 


gggcctcagc ccgtttctcc 


tgrctcagtt 


780 


tactagtgcc 


atttgttcag tggttcgtag 


ggctttcccc cactgtttgg 


ctttcagtta 


846- 


tatggatgat 


gtggtattgg" gggccaagtc 


tgtayragcat cttragtccc 


tttttaccgc 


900 


tgttaccaat 


tttcttttgt ctytgggtat 


acattfcaaac cctmacaaaa 


caaaaagatg 


960 


gggttactct 


ttacatttca tgggctatgt 


cattggatgt tatgggtcat 


tgccacaaga 


1020 


tcacatcaga 


cagaaaatca aagaa 






1045 



<210> 58 

<211> 348 

<312> PJRT 

<213> artificial sequence 
<220> 



<220> 

<223> Deduced sequence of USA polymerase of Patient H 



<220> 

<22X> MISC_PEATURE 

<222> (24).. (24) 

<223> X = any amino acid 



<220> 

<221> MJSC^FSATURE 

<222> (155).. (ass) 

<223> X = any amino acid 



<:220> 

<221> M3:SC_FKRTDRE 

<222> (3.93)., (195) 

<223> X •= any amino acid 



<220> 

<221> MISC_PEATOIiE 
<222> (216).. (216) 

<223> X = any amino acid 



-ta20> 

<221> MISC_FEATDRE 
<222> (258) . . (25S) 

<223> X « any andno acid 



<220> 

<221> MISC_FEATURE 

<222> (292).. (292) 

<223> X =1 any amino acid- 
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<220> 

<221> MISC_PEA'nrRE 

<222> (295) . , (295) 

<223> X = any amino aold 



<220> 

<;22l> MISC__FEATDRE 

<222> <31S) . . (315) 

<223> X = any amino acid 



<400> SB 

Ser Lya Ser Ala Ser Cys Leu Tyr Gin Ser Pro Val Arg Lys Ala Ala 



Tyr pro Ser Val Ser Thr Plie Xaa Lys His Ser Ser ser Gly His Ala 



Val Gl-u I»eu His Asn Ijeu Pro Pro Asn Ser Ala Arg Ser Gin Ser Glu 



Arg Pro Val Phe Pro Cys Trp Trp lieu Gin Phe Arg Asn Ser Lys Pro 



Cys Ser Asp Plie Cys Leu Ser His lie Val Asn Leu Leu Glu Asp Trp 



Gly Pro eye Ala Glu His Gly Glu His His He Arg lie Pro Arg Thr 
85 •■■90 95 



Pro Ala Arg Val Thr Gly Gly Val Piie Leu Val Asp Lys Asn. Pro His 
lOO 105 110 



Asn Thr Ala Glu Ser Arg Leu Val Val Asp Ph© Ser Gin Phe Ser Arg 
lis 120 . 125 



Gly Asn Tyr Arg Val Ser, Trp Pro Lya Phe Ala Val Pro Asn Leu Gin 
130 135 140 



ser Leu Thr Asa Leu Leu Ser Ser Asn Leu Xaa Trp Leu Ser Leu Asp 
145 150 155 160 



val Ser Ala Ala Phe Tyr His Leu Pro Leu His Pro Ala Ala Met Pro 
155 X70 175 
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His Leu Leu Val Gly Ser Ser Gly Leu Ser Arg Tyr Val Ala Arg Leu 
180 185 130 

Ser Ser Xaa Ser Arg He Plie Asn His Gin His Gly Thx Met Gin Asn 
195 200 205 

Leu His Asp Ser Cys ser Arg Xaa Leu Tyr Glu Ser Leu Leu Leu Leu 
210 21S 220 

Tyr Gin Tlar Phe Gly Arg Lys Leu His Leu Tyr Ser His Pro lie He 
225 230 235 240 

Leu Gly Pb.e Arg Lys He Pro Met Qly Val Gly Leu ser Pro Phe Leu 
245 250 255 

Leu Xaa Gin Phe Thr Ser Ala He Cys Ser Vai Val Arg Arg Ala Phe 
2S0 265 270 



Pro His Cys Leu Ala Phe Ser Tyr Met Asp Asp Val Val Leu Gly Ala 
275 280 285 



Lys Ser Val Xaa His Leu Xaa Ser Leu Phe Thr Ala VaX Thr Asn Phe " 
290 295 300 



Leu Leu Ser Leu Qly He His Leu Asn Pro Xaa Lys Thr Lys Arg Trp 
305 310 315 320 

Gly Tyr Ser Leu His Phe Met Gly Tyr Val He Gly Cys Tyr Gly Ser 
32S ~330 335 



Leu Pro Qln Asp His He Arg Qln Lys He Lys Glu 
340 345 



<210> 59 

<211> 311 . 

<212> PRT 

<213:> artificial sequence 

<:220> 

<223> HBsAg TrajQs of Patient : 
<220> 

<221> MISC_FEATORE 

<222> (24).. (24) 
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any amino acid 



<220> 

<2ais. MISC_FEATUHB 

<222> (43)..(43> 

<223> X =« any amino acid 



<220> 

<221> MISC_PEATOKE 

<222> (81).. (81) 

<223> X. = any amino acid 



<220> 

<221> MISC„FEATURE 

<:222> (154) . - (154) 

<223> X a any amino acid 



<220> 

<221> MISC__PEATURB 

<222> (161).. (161) 

<223> X « any amino acid 



<220> 

<221> MISC_FEATUBB 

<222> (195).. (19S) 

<223> X » any amino acid 



<220> 

<221> MISC_FEATURE 

<222> (216).. (216) 

<223> X = any atttino acid 



<220> 

■<221> MISC_FEATU11E 

<222> (257) . . (257) 

<223> X = any amino acid 



<220> 

<221> MISC_FEflTURB 

<:222> (292).. {292} 

<223> X = any amino acid 



<400> 59 



Ala Asn Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro 

5 .10 15 
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- 67 - 

Thr Pro Leu Ser Pro Pro Leu Xaa Asn Thr His Pro Gin Ala Met Gin 
20 25 30 . 

Trp Asn TSher Thr Thr Phe His Gin Thr Leu Xaa Asp Pro Arg Val Arg 

,■■-35 40 45 

Gly Leu Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro 
SO S5 SO 

val Pro Thr Ser Val Ser Hie Thr Ser Ser lie Phe Ser Arg lie Oly 
65 70 75 80 

Xaa Pro Ala Leu Asn Met Glu Asc lie Thr Ser Gly Phe Leu aiy Pro 



Leu Leu Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg lie Leu Thr 
100 105- 110 

lie Pro Qln Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly 

lis 120 125 

Gly Thr Thr Val Cys Leu Gly Gin Asn Ser Gin Phe Pro Thr Ser Asn 
130 135 140 

His Ser Pro Thr Ser Cys Pro Pro Thr Xaa Pro Gly Tyr Arg Trp Met 
145 150 1S5 160 

Xaa Leu Arg Arg Phe lie lie Phe Leu Phe He Leu Leu Leu Cys Leu 
165 170 ' 17S 

lie Phe Leu Leu Val Leu Leu Asp -Tyr Gin Gly Met Leu Pro Val Cys 
180 185 190 



Pro Leu Xaa Pro Gly Ser Ser Thr Thr Ser Thr Gly Pro Cys Arg' Thr 
195 200 ~ 205 

cys Thr Thr Pro Ala Gin Gly Xaa Ser Met Asn Pro Ser Cys Cya Cys 
210 215 220 



Thr Lys Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser 
225 230 235 240 



Trp Ala Phe Gly Lys Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser 
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-68- 

245 250 255 

Xaa Leu Ser I»eu Leu Val Pro Phe Val Gin Trp Pfcie Val Gly- Leu Ser 
260 265 270 

Pro 'Thr Val Trp Xieu Ser Val .He Trp Met Met Trp Tyr Trp Gly Pro 
275 280 285 

Ser Leu Tyr Xaa He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe 
290 295 300 



Phe Cys Leu Trp Val Tyr He 
305 310 
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Invention 1: Claims 1-20, 38, 59-75, 99. 123-125, 127, 130-134, 170, 178, 179, 195 (all partially) relating to an 
isolated Hepatitis B virus (HBV) variant comprising a mutation in a. gene eaicodingDNA polymerase resulting in an 
amino acid addition, substitution and/or deletion at amino acid position rt21 of the HBV DNATJoiymerase, the use of 
these variants, and methods for deterraining whether a HBV variant exhibits decrease sensitivity to anti-vitai agents or 
reduced interactivity to an antibody to HBV sur£ice antigen. 

Invention 2: 1- 20, 38; 59-75, 77, 99, 101, 123-125, 127, 130-134, 136. 170, 178. 179, 181, 195 (all paitiaUy) relating 
to an isolated HBV variant comprising a mutation in a gene encoding DNA polytnerase resulting in an amino acid 
addition, substitution and/or deletion at amino ateid position rt 122 of the HBV DNA polymerase, the use of these 
variaiits, and methods for determining whether a HBV variant exhibits decrease sensitivity to anti-viral ^ents.or 
reduced interactivity to an antibody to HBV surfece antigen. ^ 

hiventions 3-37: relating to HBV variants comprising a mutation in a gene encoding DNA polymerase and/or HBsAg 
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the equivalent position in the overlapping HBsAg, the use of these variants, and methods for determining whether a 
HBV variant exhibits decrease senaitTvity to anti-viral agents or reduced tateiactivity to an antibody to liBV surfece 
antigen. 
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Human hepatitis B virus mutants: significance of molecular changes, FEBS Letters, 453:237-242, and citations below), ■ 
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